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METEOPOLITAN WATER AND SEWERAGE BOARD. 



To the Honorable the Senate and House of Representatives of the Common- 
wealth of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has al- 
ready presented to your Honorable Body an abstract of the account of 
its doings, receipts, expenditures, disbursements, assets and liabilities 
for the fiscal year ending on Ifovember 30, 1909, and now, in ac- 
cordance with the provisions of chapter 235 of the Acts of the year 
1906, it presents a detailed statement of its doings for the calendar 
year ending on December 31, 1909, being its 

NINTH ANNUAL EEPOET 

made since the consolidation of the Metropolitan Water Board and the 
Board of Metropolitan Sewerage Commissioners on March 20, 1901. 

I. ORGANIZATION AND ADMINISTRATION. 

(1) Board, Officers and Employes. 

The term of oflGice of Henry H. Sprague expired on March 21, 
1909, and he was reappointed for the three years next succeeding. 
The membership of the Board has consequently remained as in the 
preceding year: Henry H. Sprague, chairman, Henry P. Walcott, 
M.D., and James A. Bailey, Jr. William N. Davenport has con- 
tinued as secretary and in charge of the auditing department. Al- 
fred F. Bridgman has been the purchasing agent and Miss Alice G. 
Mason the bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a telephone operator, a messenger, and a janitor with two 
assistants, one of whom acts as watchman. 



2 METROPOLITAN WATER [Pub. Doc. 

George D. Bigelow has been in charge of the conveyancing work, 
and he has been assisted by Miss AUine E. Marcy, title examiner. 
They have performed such general conveyancing work and made such 
further investigation of real estate titles in the different counties as 
has been called for during the year for the general purposes of the 
Board and for the assistance of the Attorney-General in pending suits. 

The consulting engineers of the Board are Joseph P. Davis, Hiram 
F. Mills and Frederic P. Steams, who are called upon for services 
when matters arise which require such consideration. 

Dexter Brackett has been Chief Engineer of the Water Works, with 
supervision of the various departments of both construction and main- 
tenance. William E. Foss, who until July 1 was, as Division En- 
gineer, in special charge of construction work and of electrolytic 
investigations in the Metropolitan District, has since that date, as 
Assistant to the Chief Engineer, had a general charge of engineering 
work in all departments. Others acting under direction of the Chief 
Engineer have been: Elliot R. B. Allardice, Superintendent of the 
Wachusett Department; Charles E. Haberstroh, Superintendent of 
the Sudbury and Cochituate Works and of the portion of the Weston 
Aqueduct above the Weston Reservoir; Samuel E. Killam, Superin- 
tendent in charge of the Weston Reservoir and the remaining portion 
of the Weston Aquedjiict and of all reservoirs and pipe lines within 
the Metropolitan District; Arthur E. O'Neil, Superintendent of the 
several pumping stations; Alfred O. Doane, Division Engineer in 
charge of engineering work at pumping stations; Benjamin F. Han- 
cox, Assistant in charge of the Drafting Department; Arthur W. 
Walker, Biologist; William W. Locke, in charge of the sanitary 
inspection of the watersheds; and William E. Whittaker, Office 
Assistant. 

On account of the increased amount of construction work in prog- 
ress during the past year there has been an increase of about 20 per 
cent, in the engineering force employed. The average force in con- 
struction and maintenance during the year has included, in addition 
to the Chief Engineer, 4 department superintendents, 2 division en- 
gineers, 6 assistant engineers, and 35 others in various engineering 
capacities and as sanitary inspectors, clerks, stenographers and mes- 
sengers, the total force numbering 47. The maximum engineering 
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force employed at any one time during the year on both construction 
and maintenance was 54. 

A maintenance force in addition to those engaged in engineering 
capacities as above mentioned, numbering upon the average during 
the year 249, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines, and upon minor construction work. At 
the end of the year this force numbered 216. 

William M. Brown, as Chief Engineer of Sewerage Works, has 
continued in charge of both construction and maintenance. He has 
been assisted during the year by Frank I. Capen and Frederick D. 
Smith, Division Engineers, and Henry T. Stiff, Assistant Engineer, 
who have been in supervision of both construction and maintenance 
departments, by 1 assistant engineer all of the year and 3 assistant 
engineers during parts of the year, and by 22 others employed in 
various engineering capacities, and by 2 clerks and stenographers. 

The maximum engineering force employed at any one time during 
the year on construction and maintenance of Sewerage Works was 28. 

The regular maintenance force required in addition for the opera- 
tion of the pumping stations, the care and inspection of the sewers 
and for other parts of the Sewerage Works, exclusive of the engineers 
and day-labor forces, has upon the average numbered 148. 

The whole regular force of the Sewerage Department at the end of 
the year numbered 160, of whom the Chief Engineer and 17 assist- 
ants and draftsmen were engaged in general upon the works, and, of 
the remainder, 88 were employed upon the North System and 54 
upon the South System. 

Day-labor forces under the supervision of the engineers and the 
immediate direction of foremen have been employed in the construc- 
tion of foundations, new channels and connecting chambers in prep- 
aration for the extension of the buildings and plant at the Deer Island 
pumping station, and in construction of a siphon under the new chan- 
nel of Alewife Brook, on the Metropolitan branch sewer to Arlington. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending October 24, when the number amounted to 85. 
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(2) Offices and Buildings. 

The offices of the Board and of the secretary, the auditing and 
conveyancing departments, and the main engineering offices of both 
Water Works and Sewerage Works, are located in the buildings num- 
bered 1 and 3 Ashburton Place, at the comer of Somerset Street, in 
Boston. 

The office building belonging to the Board in Clinton and occupied 
as a branch office for the Wachusett Department of the Water Works 
has been given up, and the headquarters for this department have 
been removed to the gate-chamber and power-house at the Wachusett 
Dam. The branch office for the Sudbury Department is maintained 
.at South Framingham. Headquarters of the maintenance force of 
the Water Works for the northern part of the Metropolitan District 
are maintained in the Glenwood pipe yard in Medford, where there 
are offices, shops, store-rooms and stables ; and the maintenance force 
for the southern part of the District has headquarters in like build- 
ings at the Chestnut Hill Reservoir. 

Branch headquarters of the maintenance and repair forces of the 
Sewerage Works are maintained for the North Metropolitan System 
near the East Boston and Deer Island pumping stations, and for the 
South Metropolitan System at the Ward Street pumping station and 
at the storage yard at Hough's Neck. 

n. METROPOLITAN WATER DISTRICT. 

Swampscott, although situated outside the 10-mile limit, was, under 
a special Act of the Legislature of the year 1908, admitted into the 
Metropolitan Water District on May 3, 1909. The sum of $90,000 
was paid by the town on account of its admission. By an Act of the 
year 1909 it was provided that all sums "which should be received 
from the town for admission to the District should be paid into the 
Metropolitan Water Loan Fund, and might be applied by the Board 
to the construction of works made necessary by the admission of the 
town into the District. 

The District now comprises the cities of Boston, Chelsea, Everett, 
Maiden, Medford, Melrose, Newton, Quincy and Somerville, and the 
towns of Arlington, Belmont, Hyde Park, Lexington, Milton, Nahant, 
Eevere, Stoneham, Swampscott, Watertown and Winthrop, — in all, 
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9 cities and 11 towns. The District has an area of 174.8 square 
miles, and its population, as of the date of July 1, 1909, the date upon 
which calculations for the Water Works are based, is estimated at 
1,022,260. 

The city of Newton and the town of Hyde Park, however, though 
belonging to the District, do not take water from the Metropolitan 
sources, but still depend upon their own sources of supply. 

III. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The construction work upon the Metropolitan Water Works dur- 
ing the year 1909 has exceeded that of the previous year by more than 
50 per cent. The principal work accomplished has been in the Dis- 
tribution System, and has comprised the completion of the new main 
from the Chestnut Hill Reservoir to the Riverway in the city of 
Boston near the Longwood Avenue Bridge, the laying of mains for 
reinforcement of the water supply of Chelsea, Revere, Winthrop, 
Swampscott and Nahant, the laying of a main for the high service of 
the town of Belmont, and the provision for a new pumping engine 
for the southern high service. A beginning has also been made in 
the laying of a new main for bringing the supply from the Weston 
Aqueduct into the Metropolitan District. Some additions and im- 
provements have been effected in connection with the Wachusett Res- 
ervoir and watershed and with Lake Cochituate, but these have been 
made upon the maintenance account. 

The total amount expended for construction, including real estate 
and other property acquired, and payment of claims on account of 
the Water Works, during the calendar year 1909, was $359,667.13. 
Of this amount, $7,642.35 was expended on account of the Wachusett 
Dam and Reservoir; $4,135.50 for the improvement of the Wachu- 
sett watershed; $251 on account of the diversion of the waters of the 
South Branch of the Nashua River; $96,212.70 on account of the 
supply mains from the Weston Aqueduct; $242,304.50 for other 
construction in the Distribution Department; and the remainder, 
$9,121.08, for administration and other expenses. The total amount 
expended on account of construction since the beginning of the Water 
Works in the year 1895 has been $41,044,304.64. 
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(1) Wachusett Dam and Reservoir 

(a) Dam and Reservoir. 

The Wachusett Dam and Reservoir being regarded as completed 
works, some improvements and additions required have been made 
under the account of maintenance. The charges to construction have 
been mainly made in the settlement of old claims for depreciation of 
real estate and for injury to established business, and on account of 
the payment of a small amount of reserve held under former con- 
tracts. 

(6) Clinton Catholic Cemetery. 

Efforts which it was hoped would prove successful have been made 
during the year to bring about a final settlement under the agree- 
ment which was made in the year 1898 with the Roman Catholic 
Bishop of the Diocese of Springfield and the St. John's Catholic Cem- 
etery Association, by which the land acquired for the old cemetery 
in Clinton was taken and the bodies removed to the new site in Lan- 
caster purchased by the Board for the purpose of the Association. 
Final papers were again prepared for execution by the Bishop and 
the Association, but, owing to controversies still existing among the 
parties, they have not been executed and returned. As repeatedly 
stated in previous reports, the Board, having long ago performed on 
its part all the stipulations of the agreement so far provided for, has 
been ready and desirous, in accordance with its terms, to pay over 
to the Association the balance of the money, amounting to $32,096.83, 
becoming due from the Commonwealth, and to convey to the Associa- 
tion the lands in Lancaster occupied for burial purposes, to which 
the Commonwealth holds the legal title, on receipt from the Bishop of 
a conveyance of the old cemetery lot, now submerged in the reservoir, 
and the release from the parties of all claims for damages. 

(2) Improvement of the Watersheds. 

The appropriation available for the improvement of the Wachu- 
sett watershed was not sufficient to enter upon any large improve- 
ment on the construction account. 

The Board has deemed it wise to purchase five small parcels of 
land situated on and near Lake Waushacum in the town of Sterling 
which became attainable for the better protection of the waters of the 
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lake, a feeder of the Wachusett Reservoir. The premises were such 
that they peculiarly threatened the purity of the water. 

For like reasons it was deemed advisable to acquire a considerable 
tract of land in West Boylston through which a brook having a water 
privilege ran and emptied into the Wachusett Reservoir. 

Other improvements have been effected not only in the Wachusett 
watershed but also in the Cochituate and Sudbury watersheds, but 
as these pertained more especially to maintenance the cost of these 
improvements has been defrayed from maintenance funds. 

(3) Weston Aqueduct. 

Some claims under contracts arising on account of the construction 
of the Weston Aqueduct, the settlement of which has been long de- 
layed by reason of pending suits, have been finally settled. The pay- 
ments made under the settlements amounted to $1,627.35, making 
the total of expenditures for the construction of the Weston Aqueduct 
and Reservoir $2,849,490.11. 

(4) Distribution System. 

(a) New Supply Main for Boston Low-service District. 
The laying of a new 48-inch main from a point near the Chestnut 
Hill Reservoir through Beacon Street and Longwood Avenue to the 
Riverway near the Longwood Avenue Bridge in the city of Boston 
was completed and the line was put in service on September 14. This 
main was deemed especially necessary for the reinforcement of the 
low service in that city. The length of the main is 12,400 feet, and 
the cost of the work has amounted to $162,698.06. There are two 
small bills still to be paid. Inasmuch as the appropriation authorized 
for the purpose was $190,000, there will be left a balance amounting 
to more than $26,000. 

(5) New Weston Aqueduct Supply Main, 

Under the authority given by the Legislature of the year 1909 for 
the construction of a 60-inch main from the terminus of the Weston 
Aqueduct to the present mains near Chestnut Sill Reservoir, con- 
tracts have been made for the furnishing of about one-half of the 
iron pipes which will be required. A contract was also made in the 
latter part of the season for the laying of about 8,000 feet of pipe 
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near the Chestnut Hill end of the line, principally through Chestnut 
Hill and Commonwealth avenues in Brighton. The estimate for the 
entire line was for an expenditure of $750,000. The value of the 
work done at the end of the year under the contract for laying 
the pipe was $25,902.53, and, in addition, pipes to the value of about 
$142,070 have been received. 

The work of laying the pipe will be prosecuted during the coming 
year, and it is expected that about one-half of the entire length, being 
the part on the Chestnut Hill end, will be completed during the two 
coming seasons. By laying this portion of the pipe the more pressing 
necessities of the District will be relieved, and it is possible that the 
laying of the remainder of the line may be put off for a period of a 
year or two, but such possibility is dependent upon the continuance 
of a saving in the consumption of water such as has been effected 
during the past year. This main is supplied, in addition to the 
48-inch pipe line which had previously been laid, for the purpose 
of bringing additional water from the Weston Aqueduct into the 
Metropolitan District, and is only one of several lines which will be 
required from time to time to supply the increasing necessities of 
the District. 

(c) Northern High-service Main in Everett, Chelsea and Revere. 
The laying of a new 24-inch main from the junction of Broadway 
and Hancock Street, in the city of Everett, through Chelsea to the 
junction of Fenno Street and Broadway in Revere, was begun and 
completed in the past year. This main has been laid to reinforce the 
present pipe line in order to give a suflBcient pressure to the water sup- 
plied to Winthrop, Revere, Swampscott and Nahant. The laying of 
pipe was begun on July 20 and completed on December 17, and the 
whole line was put into service by the end of December. The esti- 
mated cost of the line was $68,000, for which, however, complete 
settlements have not yet been made. 

As the laying of this main was made immediately necessary on 
account of the admission of the town of Swampscott into the Metro- 
politan Water District, the expense of construction is paid out of the 
sum received from the town on its admission into the District. This, 
however, is but a portion of the new work which will be required on 
account of the admission of the town into the Metropolitan Water 
District. 



No. 57.] AND SEWERAGE BOARD. 9 

(d) New Main for the Supply of Winthrop. 

A new 16-iiich main, 3,945 feet in length, has been laid during the 
past year from a point near the Beachmont railroad station in Revere 
to the Winthrop town line, to take the place of a main belonging to 
the town of Revere which had been used for the supply of Winthrop. 
The laying of pipe was begun on August 4 and the new main was 
completed and put into operation on October 23. The estimate made 
of its cost was $14,500, but the total expenditures have amounted to 
but about $12,500. 

(e) Extra High-service Main to Belmont. 

A 12-inch pipe line from the standpipe on Arlington Heights to 
the Belmont town line has been required for the supply of buildings 
on the higher lands in Belmont. The pipe line laid has a length of 
1,610 feet and was constructed in the latter part of the year and put 
into service on November 18. The cost of the line has been $4,604.43. 

(/) New Pumping Engine at Chestnut Hill. 

The Board was authorized by the Legislature of last year to pro- 
vide additional pumping machinery for the Southern High Service 
at Chestnut Hill. Competitive bids were called for, and as a result 
the contract for the pumping engine was awarded to the Holly Man- 
ufacturing Company of Buffalo, N. Y. 

The new engine will have a daily capacity for pumping 40,000,000 
gallons, and the contract price is $98,769. This pumping engine will 
be located in the low-service pumping station, and its completion is 
called for in the early part of the year 1911. 

(5) Acquisition of Lands and Settlements for Damages. 

(a) Acquisition of Lands. 

During the past year the Board has acquired in fee, by purchase 
or taking, 25.585 acres of land. Six small parcels in Sterling, aggre- 
gating 1.245 acres, were purchased, at a cost of $2,440, for the pro- 
tection of the Wachusett watershed. A tract of 15.94 acres in West 
Boylston was also acquired for the same reason at a cost of $1,000. 
There were also acquired three parcels situated on the borders of Lake 
Cochituate in Natick, aggregating 2.86 acres, for the better protec- 
tion of the waters of the lake. For these the sum of $813 was paid 
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out of the maintenance appropriation. A tract of 3.99 acres in Fram- 
ingham was also purchased out of the funds for maintenance, at an 
expense of $600, for the protection of Framingham Reservoir No. 3 
in the Sudbury Department. 

But a single taking was made, as follows : — 





Taking for Metropolitan Water Works for the 1 


^ear 1909. 


Vo. 


1 

LoofttUm And Deaoriptiofi. | Former Owner. 


Recorded. 


Purpose of Taking. 


127 


Natick.—a^acent to lands of the 
Commonwealth on the margin 
of lake Cochittiate, near Went 
Central and Speene streets. 
Area, fee in I.60 acres. 


Devisees of Willard 
Murse. 


Nov. 24. 


Improvement of 
Cochituate water- 
shed. 



No settlements for lands acquired have been made aside from those 
effected upon the purchase of the lands above described. 

The settlements under purchases or takings of land for all pur- 
poses of the Water Works effected during the past year have been 11 
in number, and for an aggregate of 24.035 acres. The sums paid in 
all these settlements have amounted to $4,753, and in all the cases 
the settlements have been effected by voluntary agreements. 

(6) Depreciation of Real Estate, 

Settlements for depreciation in the value of real estate not taken 
by the Board were effected in 10 cases, 2 on account of lands situated 
in the town of West Boylston, amounting to $1,200, and 8 on account 
of lands situated in Boylston, amounting to $2,400, making a total 
for the year of $3,600. The 8 Boylston cases and 1 of the West 
Boylston cases were settled under awards made by commissioners ap- 
pointed by the court. The other West Boylston case was settled by 
agreement out of court. 

(c) Loss of Business. 

For injury to business caused by the carrying out of the Metropoli- 
tan Water Act in the towns of Boylston and West Boylston and in 
portions of the towns of Sterling and Clinton, settlements were made 
during the year in 3 cases, the amount paid being $650. 
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(d) Diversion of Water. 

There has been paid during the year 1909, on account of a judg- 
ment obtained for the diversion of water, the sum of $250. 

The sums enumerated as paid in the preceding cases do not include 
amounts paid for expert services and court expenses. 

IV. THE CONSTRUCTION OF THE METROPOLITAN WATER 

WORKS FROM 1895 TO 1910. 

The Metropolitan Water Act, chapter 488 of the Acts of the year 
1895, called for the construction of certain works within the first ten 
years following the passage of the Act, and certain other works within 
the succeeding ten years. The works contemplated for the first dec- 
ade have been completed, as well as the larger part of those which 
were proposed for the second decade, which is now half completed. 

The Act required the taking of the waters of the South Branch of 
the Nashua Eiver; the building of the Wachusett Aqueduct; the 
building of the Wachusett Dam and Reservoir ; the taking and com- 
pletion of the Sudbury Dam and Eeservoir; the taking of the other 
works of water supply of the city of Boston ; the taking and utiliza- 
tion of Spot Pond; and the extension of the Distribution System, 
including the laying of water mains throughout the Metropolitan Dis- 
trict, the making of distributing reservoirs and the enlargement and 
construction of pumping stations. 

The Metropolitan Water Act of 1895 not only included many re- 
quirements additional to the original scheme recommended by the 
State Board of Health in its report to the Legislature, but subsequent 
acts of the Legislature have extended the requirements to works and 
damages beyond the provisions of the original Act. 

(1) The Taking of the Watebs of the South Branch of the 

Nashua Eiver. 

The waters of the South Branch of the Nashua River were formally 
taken on February 23, 1898, and were directly afterwards diverted 
and made available for the water supply of the Metropolitan Water 
District, the Wachusett Aqueduct and other works having then been 
sufficiently completed for that purpose. Settlement had previously 
been made with the larger part of the parties entitled to damages 
on account of the diversion of the waters. The sums paid on ac- 
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count of water diverted, in cases where the damages were disconnected 
with other property or rights acquired or affected, have amounted to 
$1,212,995.42. This amount was paid to the various owners of man- 
ufacturing properties and water privil^es along the Nashua River 
from the town of Clinton to the citv of Nashua, and included a sum 
I»aid to that city for the damages which it suffered. 

(2) WACinrsETT Aqtteduct. 

Preliminary work necessary for the building of the Wachusett 
Aqueduct was begun directly after the organization of the Metro- 
politan Water Board in the year 1895, so that the water of the river 
might at as early a date as possible be diverted at the x)oint in the 
town of Clinton where the proposed dam was to be erected and be 
brought as a water supply to the ifetropolitan District. The actual 
work of construction was begun early in the year 1896, and the aque- 
duct, having a length of 12 miles in tunnel, covered masonry and open 
channel, was completed and water was introduced on March 7, 1898. 
The total cost of the aqueduct was $1,797,948.85, of which the sum 
of $1,536,895.48 was expended in the work of construction, $94,- 
473.17 on account of real estate damages and expenses, and $166,- 
580.20 in preliminary and engineering charges and expenses. 

(3) Wachusett Dam and Reservoik. 

Borings, soundings and other investigations were begun for fixing 
the location of the dam to be built on the Nashua River at Clinton 
directly after the organization of the Board in the year 1895. This 
work was followed in the year 1897 by the building of the temporary 
or coffer-dam just above the site selected for the great dam, not only 
as a preliminary to the construction of the latter, but also to enable the 
diversion of the water of the river into the Wachusett Aqueduct. In 
the year 1899 excavations were made in the bed and at the sides of 
the river, but it was not until October 1, 1900, that the general con- 
tract for the building of the dam was made. Work under the contract 
was continued until the year 1906, at which time the dam was re- 
garded as completed, although the storage of water was begun as 
early as the year 1903, and other work has, since the year 1906, been 
carried on chargeable to the account of construction. The sum of 
$266,008.20 was expended for preliminary work and engineering; 
$120,173.53 was expended in the construction of the coffer-dam and 
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other temporary works; $1,918,787.94 was spent on account of the 
main contracts for the building of the dam and the additional work 
thereunder; and $72,937.34 has been expended in the construction 
of the gate-house at the foot of the dam. The sums paid for the con- 
struction of the Wachusett Dam have thus amounted to $2,377,907.01. 

Surveys preliminary to the construction of the Wachusett Reser- 
voir were begun in the latter part of the year 1895. In the follow- 
ing year a beginning was made in clearing the territory of wood and 
brush and in the building of roads to take the place of those running 
through the area to be submerged. It was on July 26, 1897, that the 
first taking of lands was made, but considerable purchases of land for 
the reservoir had been previously effected. The first contract for 
stripping the reservoir and the removal of material was made on July 
14, 1897. The work of excavating and removal of the soil was sub- 
stantially completed in the year 1905, and the reservoir was for the 
first time filled to high-water mark on May 10, 1907. 

The work involved the stripping of the soil and other material 
from an area of 6.44 square miles and the removal of 6,926,000 cubic 
yards of material. The expenditures for this work amounted to 
$2,536,612.66, of which amoimt the sum of $2,134,093.87 was ex- 
pended under the contracts, $103,747.53 for additional work, and 
$298,771.26 for preliminary and engineering surveys. 

The surface of the territory flanking the masonry dam on each side 
was in places lower than the high-water level of the reservoir, and 
to retain the water, dikes or embankments of earth were built. The 
North Dike extends for a distance of about 2 miles northwesterly, 
and the South Dike extends about 2,925 feet southerly from the dam. 
The sums of $792,264.68 and $137,075.55 were respectively expended 
for their construction, in addition to the cost of the reservoir proper. 
These sums do not include the cost of excavating from the reservoir 
the material which was used in the construction of the dikes, but 
do include the cost of depositing the material at the dikes. 

Old roads running through the area within the limits of the reser- 
voir were discontinued to the extent of 19.25 miles, and new high- 
ways and necessary bridges were constructed to take their place, the 
main highways being built from Clinton to Boylston and West Boyl- 
ston both on the north and on the south sides of the reservoir. The 
length of all the highways constructed is 11.8 miles. Engineering 
and preliminary expenses amounted to $110,594.96, and the total 
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fnm of $437^2-30 wa» expemiei iiiiiier *^)ntr!U!t3 aiui work addi- 
tif><ul ritt*r**to» Tlie total ^mii for i!*)!!^!^!!!!^^!! of n>a«i& and britiges 
amonnted to f547^^7.7»?. 

Tlie relo^^atioiL of the Central itaasaclinsetia Elivisioii of the Bo^on 
k 'iXzine Eailroad. which ran throiirii the oitire length of the bed 
<rf the resftrvoir. became necessary, ami the railroaii was ^iiverted to 
the northerly side of the reaervoir. For a portion of the distance a 
new roadbed was constructed hj the B:)ari and for the remainder, 
tmder an arrangement made with the railrrad oimpanv. the track of 
the WoTcei5ter, Xaahna 4 Rochester Eaflrnad was ntilizeiL The rail- 
road construction involved the bnildin? of a tmmd ab«:>iit 1,0S0 feet 
in lengthy a sted viaduct over the river ^il feet Lxig at a height of 
1ZZ feet above the valley, and a deep rock cut. The length of the 
relocation h 8.87 miles, being abont one-thini of a mile longer than 
the old location, which was superseded. The engineering and pre- 
liminary expenses attending the works were $73,301.02. Contracts 
and additional work thereunder amounted to $^31.9 74.W, and there 
'WM paid to the Boston k Maine Eailroad for a release of all the land 
and ttrncturea taken and damages incurred, including the compensa- 
tion for the use of its tracks, the sum of $177,597.39. The total 
amount paid on account of the relocation was $881,872.45. 

Tbft bnilrling of the reservoir involved the purchase and taking of 
7,ft45,58 acres, or 12.41 square miles, of land. Connected with 
ihene land« were 6 mills with water privileges attached, 4 churches, 
8 M^hoolbonsei)^ 492 residences and other buildings, a large cemetery 
in which 3,902 bodies had been buried, and a small cemetery in 
which bad been buried 65 bodies. Engineering, legal and expert ex- 
pennen in connection with the acquisition of the real estate amounted 
to $216,386.64. The sum expended for mill property and water 
rights was $1,402,200 ; for other real estate, including property out- 
nide of the direct margins of the reservoir, acquired for reservoir pur- 
pOHf^n, $1,439,914.88; and for sundry expenses, $148,263.61. The 
total expenditures for the acquisition of the real estate for the reser- 
voir Wfrro $3,206,766.13. 

Tho Metropolitan Water Act provided for the payment of indirect 
datnapc'^w on accotint of injuries sustained by reason of the building 
of tb(! ro«orvoir. For depreciation in the value of real estate in the 
towtm of Olititon, Boylston, West Boylston and Sterling which was 
not nrqiiirod there haw been paid in 297 cases $289,588.24. On ac- 
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count of claims for loss of business in the same towns, caused by the 
carrying out of the Water Act, in 333 cases the sum of $156,699.18 
was paid. There was paid on account of loss of employment to resi- 
dents of West Boylston, to the number of 477, the sum of $85,959.65. 
Legal and expert expenses incurred independently of the acquisi- 
tion of real estate have amounted to $8,547.92. The total expendi- 
ture on account of indirect damages was $540,794.99. 

(4) The Clinton Sewerage System. 

In the year 1898 the Metropolitan Water Board was required by 
the Legislature to intercept and to purify the sewage of the town of 
Clinton. For the purpose it was necessary to build a sewerage pump- 
ing station and to construct filter-beds. These works were begun 
at once upon the passage of the Act, and were completed and put 
into use in the year 1899. There was expended on account of engi- 
neering and preliminary work the sum of $22,860.82, for acquisi- 
tion of real estate there was spent $37,794.40, for construction the 
sum of $88,908.19, and for sundry expenses $1,376.48, making a 
total expenditure of $150,939.89. 

(5) Taking and Completion of the Sudbuky Dam and 

Eeseevoie. 

The Board was required by the Metropolitan Water Act forthwith 
to take and complete the Sudbury Dam and Reservoir, the construc- 
tion of which had been begun by the city of Boston, and to reimburse 
the city for the amount already spent for that purpose. The Board 
accordingly assumed the existing contracts for construction and pro- 
ceeded to the completion of the dam and reservoir. The dam was 
completed so that water could be stored in the reservoir in the month 
of March, 1898, and the whole work was brought to entire completion 
in December of the same year. 

For the construction of the Sudbury Dam, including preliminary 
work and engineering, there has been expended $648,792.45 ; and in 
like manner, for the construction of the reservoir, $1,623,673.91 ; for 
the purchase of land and margins, $621,367.43; and for legal, expert 
and general expenses, $29,299.92, making a total expenditure of 
$2,923,133.71. This amount includes the sum of $1,157,921.59 paid 
to the city of Boston in reimbursement for the expenditures pre- 
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viously made in the construction of the dam and reservoir. There 
were, besides, necessary additions to the pipe lines and siphon below 
the dam in connection with the Sudbury Aqueduct, amounting to 
$71,614.46. 

(6) Taking of Othek Boston Works of Wateb Supply. 

On or before January 1, 1898, the Board was required to take, in 
addition to the uncompleted Sudbury Dam and Reservoir, all the 
other lands and works held by the city of Boston, for the purpose of 
supplying water and for storing and protecting the purity of the 
water, situated westerly of the Chestnut Hill Reservoir, together with 
the Chestnut Hill Reservoir and pumping station and other portions 
of the distributing system. The works taken included the small 
reservoirs in the Sudbury System, Lake Cochituate, the Mystic Water 
Works and also the Sudbury and Cochituate aqueducts. All this 
property was, therefore, taken at that date, and afterwards operated 
by the Board for the water supply of the Metropolitan Water District. 

Settlement for the taking was effected with the city of Boston- in 
the year 1900, and final payment on account of the amount due was 
made on October 29, 1901. The total amount paid to the city of Bos- 
ton in addition to the sum paid on account of the Sudbury Reservoir 
was $12,768,948.80. 

(7) Taking and Improvement of Spot Pond. 

The Board was also required to take, for the purposes of the water 
supply of the District, Spot Pond, situated principally in the town 
of Stoneham, and which was owned by the cities of Maiden, Medford 
and Melrose, together with the lands and other property held by the 
said cities, for the purposes of water supply or protecting and pre- 
serving the purity of the water. The taking was accordingly made 
on January 1, 1898. After considerable controversy settlements 
were effected with the cities of Maiden, Medford and Melrose by 
which they were paid, on account of the taking of the pond and 
property connected therewith, the sum of $1,240,229.62. 

In order properly to purify the water for the purposes of the Dis- 
trict it was deemed necessary to remove the mud and other organic 
material from the bottom of the pond and to enlarge its storage capac- 
ity, by which an increase in its capacity from 750,000,000 gallons to 
about 1,800,000,000 gallons was made. This improvement was ef- 
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fected at a cost of $582,188.73, but this cost is included under the 
expenditures for the Distribution System. 

(8) DiSTEiBUTiON System. 

The distribution of water to the various cities and towns of the 
Metropolitan District has necessitated the laying not only of large 
mains from the Chestnut Hill pumping station and from the ter- 
minus of the Weston Aqueduct, but various smaller mains in order 
to comply with the requirements of the Metropolitan Water Act that 
the Board should furnish water to each city and town by delivering 
the same into a main water pipe, reservoir or tank at sufficient pres- 
sure for use without pumping. The pipes laid vary in size from 
60 inches to 6 inches, and in length amount to 92.63 miles, those of 
36 inches and over measuring 48.09 miles in length. 

The distribution of water has required in addition the erection 
of a new low-service pumping station and the enlargement of the old 
high-service station at Chestnut Hill, the erection of the Spot Pond 
pumping station, the building of a new pumping station at Arlington, 
the improvement of Spot Pond, the construction of the Fells Reser- 
voir and Bear Hill Reservoir in connection with the improvement of 
Spot Pond, the construction of a distributing reservoir and stand- 
pipe at Forbes Hill in Quincy, and the acquisition of the Waban Hill 
Reservoir in Newton and Arlington standpipe on Arlington Heights. 

The expenditures for the various purposes have amounted to 
$6,100,012.96. 

(9) Westoist Aqueduct. 

In the year 1900 the consumption of water in the Metropolitan 
District had so increased as to test the capacity of the Sudbury and 
Cochituate aqueducts for supplying the necessities of the District, 
and consequently the authority of the Legislature was obtained for 
the construction of an additional aqueduct from the Sudbury Reser- 
voir to a point in Weston overlooking the Charles River. The con- 
struction of the aqueduct, with a capacity of carrying 300,000,000 
gallons per day, including an equalizing reservoir in Weston, was 
begun in the same year, and the aqueduct was completed and put 
into operation in the year 1903. 

The engineering and preliminary expenses attending the con- 
struction of the aqueduct amounted to $243,011.67. Contract and ad- 
ditional work amounted to $2,110,808.44. For the re^^YMo^vt ^Js^fc 
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engineering ancUpreliminary expenses were $34,697.54 and the con- 
tract and additional work of construction amounted to $254,304.28. 
There was paid on account of real estate acquired the sum of $186,- 
400.55, and legal, expert and other expenses amounted to $20,267.63. 
The total cost, therefore, of the Weston Aqueduct and Reservoir 
was $2,849,490.11. 

(10) Peotection of the Watee Supply. 

Work has been carried on from time to time for the protection 
and improvement of the water supplies of the Sudbury and Cochituate 
systems and also for the improvement of the two watersheds. The 
larger sums were expended in the drainage of swamps and other im- 
provements in the Wachusett and Sudbury watersheds, for the pro- 
tection of the Sudbury Reservoir and Lake Cochituate, and for the 
improvement of Lake Cochituate under the requirements of a statute 
passed in the year 1901. The expenditures have amounted to $575,- 
396.74. 
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(11) Cost of Various Works. 

The expenditures for construction during the period from 1895 
to 1910, on account of the various works have been as follows : — 

Taking of waters of Nashua River, $1,212,995 42 

Wachusett Aqueduct, 1,797,948 85 

Wachusett Dam and Reservoir : — 
Dam (including $193 for Power Plant), . $2,378,100 01 

Reservoir, 2,536,612 66 

North Dike, 792,264 68 

South Dike, 137,075 55. 

Roads and bridges, 547,867 76 

Relocation of railroad, .... 881,872 45 

Real estate, 3,206,765 13 

Indirect damages, 540,794 99 

■ 11,021,353 23 

Clinton Sewerage System, 150,939 89 

Sudbury Dam and Reservoir : — 

Dam and Reservoir, $2,923,133 71 

Pipe line and siphon, 71,614 46 

2,994,748 17 

Taking of Boston works of water supply, .... 12,768,948 80 

Taking of Spot Pond, 1,240,229 62 

Distribution System, 6,100,012 96 

Weston Aqueduct, 2,849,490 11 

Protection of water supply, 575,396 74 

Total expenditures for the various works, . . , $40,712,063 79 

General expenditures applicable to all the 
works, $281,453 29 

Expenditures for engineering, conveyancing 
and legal expenses in common for acquisi- 
tion of works of Boston, Maiden, Medford, 
Melrose and Newton, 73,128 47 

$354,581 76 
Less stock acquired with Boston Water 
Works and charged to and included in Dis- 
tribution account, 22,340 91 

332,240 85 

Total of all expenditures, 1895-1910, .... $41,044,304 64 
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(12) Settlements fob Real Estate and Otheb Damages. 

The total area of the lands acquired for the purposes of the Water 
Works since the beginning of operations in the year 1895, including 
lands in which easements have been acquired, has amounted to 16,- 
970.002 acres, or 26.515 square miles. For these the settlements 
effected have been 895 in number, of which 843, being more than 94 
per cent, of the whole number, have been made by voluntary agree- 
ments ; and only 52 cases, or less than 6 per cent, of the whole, were 
settled upon judgments obtained in court. 

Settlements have been effected with all owners of lands acquired 
for the Metropolitan Water Works who have made claims for dam- 
ages within the time allowed by the statute, except in 4 cases in- 
volving about 2% acres. 

The total area of lands acquired, however, includes the lands taken 
from the city of Boston with its water works for which settlement 
was made by agreement out of court, the lands originally acquired 
by the city of Boston for the construction of the Sudbury Reservoir 
for which reimbursement was made by the Board, the lands taken 
from the cities of Maiden, Medford and Melrose in connection with 
Spot Pond for which settlement was made on the basis of an award 
by commissioners appointed by the court, and the Waban Reservoir 
lands acquired from the city of ISTewton under a voluntary agreement. 

For all the remaining lands acquired by the Board the sum of 
$3,561,758.47 has been paid. In the settlements effected, 840 in 
number, 95.2 per cent, of the whole amount was paid under voluntary 
agreements, and 4.8 per cent, under judgments of the court. The 
legal, expert, court and miscellaneous expenses have amounted to 
$60,449.47, being 1.7 per cent, of the total amount of damages paid. 

In the settlement of the damages arising from the diversion of the 
waters of the Nashua River, the damages paid amounted to $1,138,- 
319.67, and of these, 80.6 per cent, were paid under voluntary set- 
tlements and 19.4 per cent, upon judgments obtained in court. The 
legal, expert, court and miscellaneous expenses amounted to $45,- 
179.74, being 4 per cent, of the total amount of damages paid. 

In the payment of the indirect damages for depreciation of real 
estate, damages to established business and for loss of employment, 
there were 1,107 claims, on which the total paid was $532,247.07. 
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Of these, 92.5 per cent, in nmnber and 78 per cent, in amount were 
settled by voluntary agreement. The legal, expert, court and mis- 
cellaneous expenses amounted to $19,507.63, being 3.6 per cent, of 
the total damages paid. 

For the settlement of the damages for the taking of the existing 
water works and in reimbursement to the cities of Boston, Maiden, 
Medford, Melrose and Newton there was paid the sum of $15,227,- 
100.01. The legal, expert, court and miscellaneous expenses of the 
Board amounted to $46,648.03, or %o of 1 per cent, of the total sum 
paid in damages. 

At the earlier period of construction special attorneys were paid 
by the Board, but in the later years, beginning with November 1, 
1896, suits in court have been conducted by the Attorney-General 
and his assistants. 

V. WATER WORKS — MAINTENANCE. 

(1) Operation of Works. 

The maintenance and operation of the Metropolitan Water Works 
extend to three large water pumping stations, two at Chestnut Hill 
and one at Spot Pond, two smaller pumping stations at Arlington 
and West Roxbury, two sewerage pumping stations, one upon Began 
Brook at Natick and the other at Clinton, ten storage reservoirs in 
the Cochituate, Sudbury and Wachusett watersheds, ten distributing 
reservoirs and standpipes at different locations within the Metropoli- 
tan District, the Cochituate, Sudbury and Wachusett aqueducts, the 
Clinton, Marlborough and Sterling filter-beds, 92.53 miles of main 
pipes for the distribution of water to the various cities and towns in 
the Metropolitan Water District, and, in addition, the various pipe 
yards, gate-houses, siphon and terminal chambers and other struc- 
tures, dwelling houses for attendants and various other buildings 
used or held for operating purposes. Though the Mystic Reservoir 
is kept in service the Mystic pumping station and Mystic Aqueduct 
have not for some years been put into active operation. 

(2) Storage Reservoirs. 

The reservoirs maintained for the collection and storage of water 
in the various watersheds, with their holding capacities, are as fol- 
lows : — 
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Capaeity in gmUona. 

Cochitnate watershed : — 

Lake Cochitnate, including Dudley Pond, .... 2^42,400,000 

Sudbury watershed : — 

Sudbury Reservoir, 7,253,500,000 

Framingham Reservoir No. 1, 287,500,000 

Framingham Reservoir No. 2, 529,900,000 

Framingham Reservoir No 3, 1480,000,000 

Ashland Reservoir, 1,416,400,000 

Hopkinton Reservoir, 1,520,900,000 

WhitehaU Reservoir, 1,256,900,000 

Farm Pond, 167,500,000 

Wachusett watershed : — 

Wachusett Reservoir, 64,968,000,000 

Total, 80,823,000,000 

Although the normal capacity of these reservoirs is 80,823,000,000 
gallons, this total is in some years actually exceeded. The year 1909 
Jbegan with a storage of 58,890,300^000 gallons, and this amount was 
gradually reduced until February 9, when the quantity in storage 
was 57,300,000,000 gallons. For the succeeding three months the 
greater rainfall caused a gradual increase in the quantity in storage 
until the maximum of 79,112,800,000 gallons was reached on June 
14, The small amount of rainfall during the latter part of the year 
caused a gradual loss of storage, and on December 31 the total amount 
was 62,101,500,000 gallons, this being, however, greater by 3,211,- 
200,000 gallons than the quantity at the beginning of the year. 

The water in the Wachusett Reservoir at the beginning of the year 
was 15.13 feet below high-water mark, and it continued to fall until 
February 6, when it was 17.08 feet below the high-water mark of the 
reservoir. From this time the water rose until June 14, when it 
reached a maximum elevation of 394.4 feet, or 0.6 of a foot below 
high water. At this time the reservoir held 64,161,000,000 gallons. 
From June 14 there was a constant drawing down of the water until 
the end of the year, when the quantity held in storage was 48,667,- 
800,000 gallons, and the water stood at 12.83 feet below high-water 
mark. No water was, therefore, discharged over the waste-weir into 
the river below the dam, although in accordance with the require- 
ments of the Water Act an average of 2,536,000 gallons per day was 
drawn by pipes from the reservoir into the river. 
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The action of the waves has again caused a considerable recession 
of the banks both upon the north and south sides of the reservoir, and 
consequently it has been necessary to strip the soil from additional 
areas of land along the shores. Considerable quantities of roots, 
stumps and other debris have been collected about the reservoir and 
burned. Brush and weeds have been mowed along the entire margin 
of the reservoir. The slopes of the North and South dikes have been 
fertilized with material collected from the Clinton filter-beds. Addi- 
tional town and property monuments have been erected, and various 
other improvements have been effected. There are 14 houses belong- 
ing to the Water Works which are rented, largely to employes of the 
Board, and considerable repairs are necessary to keep the buildings 
and grounds in good condition. 

Some receipts have been had from the pasturage on outlying lands 
in the vicinity of the reservoir and from sand and gravel which have 
been sold. The grass about the shores of the reservoir and on outlying 
lands has been sold for sums aggregating $2,347.50. 

An act was passed by the Legislature of the year 1909 authorizing 
the Board to permit, by lease, license or other agreement, the con- 
struction and maintenance of lines for the purpose of transmitting 
electric power over lands and waters held by the Board for water- 
supply purposes, it being provided, however, that no such permis- 
sion should be given for a period of more than fifteen years. 

Accordingly the Board granted to the ConneQticut River Trans- 
mission Company permission to extend a line from a point in the 
northerly portion of the reservoir lands, along the northeasterly side 
of the reservoir and crossing the North Dike, a distance of about 6,100 
feet, for the transmission of electricity to the Lancaster Mills. The 
Company has also been granted the privilege of erecting and main- 
taining a power-transmission line along the northwesterly side of 
the reservoir and crossing the reservoir at a point easterly of the 
Worcester Street Bridge. For these privileges the Company is to 
pay the sum of $400 per year. 

The Sudbury Reservoir, which receives not only the comparatively 
small amount of water supplied from the watershed but also all of 
the water which is brought from the Wachusett Reservoir, has been 
kept substantially full during the entire year, and for nearly six 
months the water has been allowed to flow over the crest of the dam 
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and into Framingham Reservoir Xo. 3, from which the water is 
drawTi directly for the supply of the District. 

Considerable improvements have been made in the swimming pool, 
which had been provided in the previons year for the boi^t of the 
town of Sonthborongh, by lessening the grade of the slopes of the 
shores and decreasing its depth, in order to render the pool more conr 
venient and safe for bathers. The expense has been shared with the 
town of Sonthborongh, and there have been provided by the to'wn and 
its citizens other improvements to make the bathing pool more avail- 
able for its purposes. 

The ledge rock at the foot of the overtiow of the Sudbury Dam, 
which had somewhat disintegrated through the combined action of 
frost and water and had been ofraduallv wearing awav, has be«i 
treated with cement concrete, and the cavities and open joints and 
seams have been pointed. 

The water in Framingham Reservoir Ifo. 3, in which is received 
a portion of the supply furnished from the Sudbury Reservoir and 
from which it is discharged into the Sudbury Aqueduct, has been 
maintained but little below the crest of the dam during the year. 
No water has been allowed to waste. A considerable amount of 
fencing has been done on the marginal lands of the reservoir in order 
to prevent the cattle from gaining access to the water from the adja- 
cent pastures. Fences have also been to a considerable extent built 
about the Hopkinton Reservoir, to protect the lands of the Common- 
wealth. 

In Lake Cochituate the water was maintained during the first h^Tf 
of the year at a little below high-water mark. Later the lake was 
drawn down to a depth of about 8 feet, but subsequently the water 
was allowed to rise, until at the end of the year it was 5^ feet bdow 
high-water mark. 

Considerable work has been done during the year for the purpose 
of protecting the purity of the water and improving the conditions 
around the lake. Several strips of land have been acquired in order 
to increase the margins controlled by the Board, and several coves 
about the lake where the water was shallow have been filled with 
material excavated from the bed of the lake. 

Surveys have been made and plans completed for the construction 
of works for the diversion of the surface drainage from Cochituate 
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Village and to carry this drainage outside the watershed. Proposals 
for the construction of the work under the specifications prepared 
were offered, but the lowest bid which was received was so great 
that it was evident that the entire work could not be finished within 
the appropriation of $30,000, which had been made by the Legislature 
for that purpose. This was largely for the reason that it seemed 
necessary in making definite specifications to include some additional 
work beyond that which had been made the subject of the estimates, 
and labor and materials had also seemed to advance since the original 
estimates were made. It was, therefore, deemed wiser to reject all 
of the bids and to postpone the work until another season, in the 
meantime recommending to the Legislature an additional appropria- 
tion of $6,000. Advantage, however, was taken of the low state of 
the water to extend a pipe across the culvert between the north and 
middle divisions of the lake, which could not ordinarily be done 
early in the season. It is expected that if the increased expenditure 
is authorized the work will be begun at an early period of the season 
and completed during the year. 

The smaller reservoirs were generally kept about full during the 
year and there were no extra repairs required upon them. 

From the Wachusett Reservoir an average of 99,312,000 gallons 
per day was drawn through the Wachusett Aqueduct into the Sud- 
bury Reservoir. From the Sudbury Reservoir an average of 29,440,- 
000 gallons per day was drawn through the Weston Aqueduct for 
distribution into the Metropolitan District, and directly from the 
Sudbury Reservoir, through Framingham Reservoir No. 3, 81,046,- 
000 gallons per day were conveyed to Chestnut Hill through the Sud- 
bury Aqueduct. There was also drawn from Framingham Reservoir 
No. 2 and conveyed through the Sudbury Aqueduct an average of 
2,467,000 gallons per day, and from Lake Oochituate an average of 
6,774,000 gallons per day was drawn and conveyed through the 
Cochituate Aqueduct to the Chestnut Hill Reservoir. The Spot Pond 
watershed furnished 289,890 gallons per day. Over 40 per cent, 
more water was drawn from Lake Cochituate during the year than 
in the preceding year. On the other hand, about 8,000,000 gallons 
per day less were drawn from the Wachusett Reservoir, being a de- 
crease of a little more than 13 per cent. 

A small quantity of water was drawn from the Hopkinton Reser- 
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voir which was eupplied to the District through Framingham Reser- 
voir No. 2, but no water was furnished to the District from Framing- 
ham Reservoir No. 1, Ashland Reservoir, Whitehall Reservoir or 
Farm Pond. The town of Framingham, however, obtained the 
larger portion of its water supply through the filter gallery from 
Farm Pond, though a small portion was also directly taken from the 
Sudbury Aqueduct. 

(3) DiSTBIBUTING ReSERVOIBS. 

The following are the distributing reservoirs and standpipes main- 
tained by the Board within the Metropolitan District : — 

CS&pttcityiB 
ChdloiM. 

Spot Pond, 1.791,700,000 

Chestnut Hill Reservoir, 300,000,000 

Weston Reservoir, 200,000,000 

Fells Eeservou-, 41,400,000 

Mystic Reservoir, 26,200,000 

Waban Hill Reservoir, 13,500,000 

Forbes Hill Reservoir, 5,100,000 

Bear Hill Reservoir, 2,450,000 

Arlington Standpipe, 550,000 

Forbes Hill Standpipe, 330,000 

Total, 2,381,230,000 

These reservoirs, having a total capacity of 2,381,230,000 gallons, 
are kept full during the year, not only for the purpose of providing 
for a proper distribution of water throughout the District, but also 
in order to afford protection and relief in cases of accident and 
emergencies. The distributing reservoirs would, even if the outside 
sources of supply were all cut off, furnish the regular supply of the 
District for a period of nearly 20 days. 

(4) Aqueducts. 

The Wachusett Aqueduct was in operation for periods amounting 
to nearly 306 days during the year. The masonry interior of the 
aqueduct was not cleaned during the year, but it was necessary to 
remove the weeds and grasses from the open channel, which was ac- 
complished while the channel was emptied in order to introduce the 



No. 57.] AND SEWERAGE BOARD. 27 

pipe for the Westborough Insane Hospital. The water was, how- 
ever, cut off for the purpose of increasing the storage in the reservoir 
at times when there was a sufficient supply for the District from the 
smaller reservoirs which otherwise would have been overflowing. The 
Sudbury Aqueduct was in continuous use during the year and the 
Cochituate Aqueduct was in operation for periods amounting to more 
than 125 days. The Weston Aqueduct was in service for about 359 
days, its operation being suspended at intervals amounting to about 
7 days. 

Some renovation and repairs were required upon the Wachusett 
Aqueduct, and it was also deemed advisable to construct fences along 
considerable portions of the open channel and aqueduct, in order 
to prevent ckttle from entering upon the aqueduct lands. It was nec- 
essary thoroughly to repoint and in places to relay the exposed brick- 
work of Echo Bridge on the Sudbury Aqueduct. The sodding upon 
the embankments of this aqueduct and of the Weston and Cochitu- 
ate aqueducts has been improved, and considerable fencing has been 
erected along the latter to protect the lands of the Commonwealth. 

(5) Pumping Stations. 

The pumping stations maintained by the Board are the high-service 
and low-service pumping stations at Chestnut Hill, the Spot Pond 
pumping station, the Arlington pumping station and the West Rox- 
bury pumping station. By the introduction of water for the supply 
of the District through the Weston Aqueduct by gravity the pumping 
of 25 per cent, of the entire quantity of the water consumed has been 
saved. All of the remainder of the water furnished, which is sup- 
plied through the Sudbury and Cochituate aqueducts, is pumped at 
either the high or low service station at Chestnut Hill. The total 
quantity pumped at the two Chestnut Hill stations has been 32,618,- 
420,000 gallons, which is 8.4 per cent, less than that pumped by the 
two stations during the preceding year. The water is received at 
Spot Pond by pumping from the Chestnut Hill station, and from the 
Spot Pond station as well as from the Arlington and West Roxbury 
stations water is pumped into the higher regions embraced within the 
District. 

The total quantity of water pumped at all the stations during the 
year was 35,762,190,000 gallons, which was 8.7 per cent, less than 
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and removed to this station. A new boiler was also provided. The 
repairs of the engine and necessary piping, as well as some other 
work, were performed by the regular maintenance force. The entire 
expenditure for the purpose was $5,782.94. 

While there has been a decrease of 3,394,430,000 gallons in the 
total quantity of water pumped at the different stations, this decrease 
has especially occurred at the Chestnut Hill low-service pxmiping sta- 
tion, and also at the Spot Pond pumping station, where a large re- 
duction occurred on account of the more general introduction of 
meters, especially in Melrose and Swampscott. 

(6) Pipe Lixes. 

The system of mains has increased by 7.88 miles during the past 
year, making the aggregate maintained by the Board at the end of 
the year 92.53 miles. The length of the various mains 4 inches and 
more in diameter, connected with the Metropolitan System, but 
owned and operated by the several cities and towns through which 
water was supplied from the Metropolitan Works, was 1,602.62 miles. 

Two breaks in the main pipes occurred during the year, both of 
which caused considerable damage from water to private property. 
One was in the 48-inch main in Brighton, which was quickly re- 
paired. The more serious one occurred on Christmas Eve in the 
48-inch main in Harvard Square in Cambridge, causing the escape 
of a large quantity of water. This occurred in unfortunate weather, 
in the latter part of the evening, but was repaired and again in use 
at midnight of the following day. The injuries to the two mains 
occasioned the expenditure of a little more than $800; but in the 
former case the damage to property was small, while the latter case, 
owing to the character of the buildings flooded, involved a loss of 
nearly $20,000. In both cases the breaks occurred from causes be- 
yond the control of the Board. In the latter case a claim for reim- 
bursement will be made. There were in addition 31 leaks on the 
pipe lines from various causes, several of them from defective joints. 

The abolition of a grade crossing on the Boston & Maine Railroad 
in Maiden called for a relocation of a 30-inch high-service main about 
1,000 feet in length. Though the larger part of the work of reloca- 
tion was performed by the Board, the expense will ultimately be paid 
out of the fund for abolishing grade crossings. 
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(8) Protection of the Water Supply. 

Eor the protection of the water supply there are maintained sev- 
eral systems of filter-beds designed to purify the surface water 
flowing from various thickly populated districts before it is admitted 
into the storage reservoirs. 

The Pegan filter-beds receive the drainage of a considerable por- 
tion of the thickly settled district of Natick and some of the outlying 
regions, this drainage being collected by ditches in a basin and then 
pumped upon the filter-beds before entering Lake Cochituate. There 
was a daily average of 689,310 gallons pumped upon the beds during 
the year and the pumps were in operation on 174 days. The cost of 
operating the pumping station and maintaining the filter-beds 
amounted to $10.36 per million gallons treated. 

The Marlborough Brook filter-beds receive the surface drainage 
from a portion of the thickly settled district of the city of Marlbor- 
ough before its admission into the Sudbury Reservoir. No pumping 
station is required for elevating the surface water. The beds were 
sufficient to filter all the water of Marlborough Brook before it en- 
tered the reservoir, except for. a few days when there were slight 
overflows during freshets. 

The Sterling filter-beds receive the drainage of the village of Ster- 
ling and no pumping station is required. These beds have been in 
continuous operation during the year and have been effectual for pro- 
viding for the entire amount of surface water, except during one 
heavy rain. Some repairs and reinforcements have been required 
in these during the past year. 

Other small filter-beds which have been operated receive the drain- 
age from cottages at Sterling Junction during the warmer season, 
and others are operated for the disposal of the drainage from the 
Worcester County Training School at Oakdale. 

No extension has been made of the drainage ditches, having a 
length of 36.36 miles, which have been constructed in the swamps 
upon the different watersheds for the purpose of improving the char- 
acter of the water which flows from the swamps into the reservoirs. 
Constant work has been required for keeping the ditches in proper 
condition, and various improvements have been made in those existing. 

Though the cutting of ice is permitted, upon written application, 
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jfw^/y|^^<al a/id Wolrj»^'r^al examinations of the water in the various 
n^fttrc^ ffi 9^n\f]f)y. TJw; water of the various reservoirs is examined 
aA Up etfVfff i^U',f o<lor and turbidity as often as once each week and 
a tfum^My ^otamiriafion ih regularly made of the water of the various 
iwajn f^rfW* (A the water nystcon. Constant biological examination 
i« aJ^j' madft in the laboratory of water taken from the various sources 
fA Mtpply, Special examinations are made wherever water is pe- 
eoliariy affected by microscopic organisms. During the year 2,471 
mieroM'/f/pical and 1^072 biological examinations of the water collected 
at tm many as 43 different places were made. Samples of water 
collected from the storage and distributing reservoirs and their va- 
rifmn fee<ler», taken from 29 different points, are sent at monthly 
or «emi-tnonthly intervals to the State Board of Health for chemical 
AtiklyniH, By means of these examinations the Board is enabled to 
draw the »«pply from such sources as are most free from objectionable 
organjHmH or disturbing influences, and also enabled to take any 
meawiiros which may be possible for the improvement of the waters 
affected. 

Various means have been adopted during the past year for the 
protection of the waters of Lake Cochituate, as elsewhere described. 
Thc! Board determined that no permission should be given for boating 
on Luke Cochituate during the year. Although the waters and mar- 
gins of the lake had been taken by the city of Boston as long ago as 
the ycmr 1846 as a source of supply for that city, and reimbursement 
ill dntnages had been made to all whose rights had been taken, boating 
had continued to be permitted as previously practiced. After the 
taking of the waters of the lake in the year 1898 the Board was 
reluctant so long as possible to interfere with the privileges enjoyed 
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by the people, and suffered boating to be continued and the people 
to cross the marginal lands of the Commonwealth, although boating 
was prohibited on all the other reservoirs so closely connected with 
the District's water supply. 

The increasing number of small cottages about the lake, the oc- 
cupancy of the marginal lands for camping, the offering of the 
nearby lands for building and for club and picnic purposes and for 
summer resorts, all accompanied by an increase of boating, com- 
pelled the Board in 1906, in order to keep the water suitable for use 
as a water supply, to close against boating the northern section of 
the lake, from which is the direct outlet into the aqueduct, and to 
restrict the use by the public of the middle and southern sections 
of the lake. During the years 1906, 1907 and 1908 a limited num- 
ber, composed practically of residents of the towns in which the lake 
is situated, were thus permitted the use of boats under inspection and 
regulation. These measures, however, were but in part effective, 
and, moreover, much attention of the public was drawn to the dangers 
threatening the water supply from the practice. A larger measure 
of protection of water supplies is demanded from year to year by the 
general public, and greater attention has been called to the menaces 
which arise from the practice of boating upon waters used for water 
supply. In a considerable number of the larger systems of water 
supply elsewhere boating upon reservoirs is altogether prohibited. 

After much consideration and upon advice of those deemed best 
qualified to judge, the Board determined early in the present year 
that on account of the possible dangers of pollution to the water 
supply of the Metropolitan District it would not longer be justified 
in permitting the recreation of boating upon the lake whose waters 
had been thus acquired and devoted to the purposes of a water supply. 

Although the Cochituate watershed is more exposed to pollution 
than other watersheds on account of the larger resident population, 
the works are an indispensable part of the Metropolitan System of 
supply. During the past year water has been drawn for the use of 
the Metropolitan District during a total period of about four months, 
and the daily average for the entire year has amounted to more than 
two-thirds of the total daily capacity of the lake. 

The gradual improvements which have been made in the sanitary 
conditions of the surroundings of the lake now cause the waters to 
be better protected from actual and threatening dangar^ oi ^^ixiJ^Kss^ 
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than ever before, and the other improvements which are in prepress 
will, it lA believeil. caa:«e the lake to remain a raloable source of 
water supply for years to come. 

Throwirh a recommen<lation maiie by the B^^ard an Act was passed 
by the Li^slature of the year li)00 by which it was pro^'ided that 
the Board might close and terminate the existing connection between 
I^ke Cochituate and Dug Pond in the town of Xatick, and transfer 
and release to that town all interest in and control over the waters 
of Dug Pond, it being provided that thereafter the pond should not 
be used as a source of water supply for the Metropolitan District or 
allowed to overflow into Lake Cochituate. This pond has an area 
exceeding 50 acres, and its shores had already been acquired by the 
town for a public park. Its situation was such that it was especially 
difficult to provide for the protection of its waters against pollution, 
and ita surroundings and central situation were such as to ofiFer to 
thf* residents of Xatick attractive opportunities for boating and other 
like privileges. The Board made, a release of its interest and control 
over the waters of the pond to the town of Xatick which was accepted 
by the town. The connections between the pond and Lake Cochituate 
were closed in the month of July, and an outlet was made for the 
waters of the pond into the watershed of the Charles Kiver. 

A force, varying according to the different seasons from 3 to 15 
men, has been employed to patrol the margins of the several reser- 
voirs, and, in cases, the waters of the reservoirs, for the purpose of 
enforcing the regulations of the Board relative to boating, fishing, 
hunting and other menaces to the water, as well as the property of 
the Commonwealth. This protection has been particularly required 
upon the grounds surrounding the Chestnut Hill Reservoir where 
large numbers congregate on evenings and especially on Sundays 
and holidays. The opening of the electric car service to Spot Pond 
during the past season caused large numbers of people to resort to 
the shores of the pond, and especial vigilance was required in order 
to protect them and prevent the pollution of the water. 

A (considerable number of persons have been found violating the 
rules and regulations of the Board. Some men and boys were dis- 
covered bathing in the reservoirs, and five have been called before 
the court and two of them have been fined. Forty-eight persons have 
been detected violating the regulations pertaining to fishing. Eleven 
of these were summoned into court, of whom six were fined. 
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(9) Saxitaey Ixspectiox, 

A constant inspection of the watersheds has been maintained dur- 
ing the past year by William W. Locke, C. E,, who has had the help 
of two assistants. 

On the Sudbury and Cochituate watersheds 19 cases of typhoid 
fever were reported during the year. Precautions were taken by the 
sanitary inspectors in all cases to protect the water supply from 
pollution, and so far as known no harmful results have followed. 

During the year there have been reported on the Wachusett water- 
shed 9 cases of typhoid fever and 1 of dysentery, these all occurring 
in the town of Holden. All of these with the exception of 2 cases 
occurred in houses not supplied with water from a public water 
supply. The 2 cases excepted were at the Mt. Pleasant Hotel, from 
which originated an epidemic of typhoid fever resulting in 59 cases 
and 8 deaths, all of which cases, with the exception of the 2 men- 
tioned, developed outside of the watershed. The epidemic was as- 
cribed to a contamination of milk which had been supplied. 

Premises upon the watersheds have been inspected during the 
year for the purpose of ascertaining the number and condition of 
sewer connections and cesspools, and also the condition of privies, 
sink drainage, manufacturing wastes and other disturbing elements. 
Upon the Wachusett watershed there were inspected during the 
year 1,475 premises. During the year 7 new cesspools have been 
constructed, and under the requirements 16 new buildings, built 
upon the watershed, have been provided with cesspools. The sanitary 
condition of the watershed has been further improved by the removal 
of 4 buildings which were standing upon the territory belonging to 
the Commonwealth. The number of cases inspected upon the Sud- 
bury and Cochituate watersheds was 7,083. Upon the Sudbury 
watershed 44 old and 14 new premises were connected with public 
sewers, and upon the Cochituate watershed 33 old and 29 new prem- 
ises were so connected. 

(10) Forestry. 

The Board is obliged to exercise a care over more than 15.5 
square miles of land, the larger part of which is covered with trees. 
Not only has considerable forestry work been done for the care 
and improvement of tracts of existing woodland, but also a. lax^;^ 
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ytfriihti ^fi tlwr deare^l lands, fmrticularly tbo&e directly about the 
r^vrn'oif^, luM) \ffrftri planted with trees. On the margins of the Wa- 
C'htMi<rtt lUrmnrvoir^ a t^^tal area of 1,341 acred has been planted^ and 
f/{ thin sifgcreiiatft 27.5 acres have been planted during the past year. 
ThtM planting ha« been principally of white pine seedlings. Be- 
tiulfoif Htf^m <50venrd more or less with woods have been improved by 
tlwi thinning out of the trees and the removal of brush. Tree planting 
and tutprovemfrui have aim been effected in some of the outlying 
iHttfU UJonging to the Board, and particularly upon the highways 
through lands of the Board and on the forest roads through these 

Vor th^; prot^.'ction of the marginal lands a fire patrol has been 
found uettemary, but, notwithstanding the precautions which have 
InnfU taken, three fires of considerable extent have taken place during 
the ycHV in whicrh large areas have been burned over, and considerable 
damage has l>een done in the destruction of the newly planted trees. 

During the year there were used for planting on the Wachusett 
waternhed 36,000 white pines, and 34,050 arbor vitae and maple 
HeedlingH word transplanted from the nursery to the margins of the 
highways. 

In the Lamson nursery on the north side of the reservoir there are 
88,100 arbor vitac and a considerable number of sugar maples, locusts, 
white oaks, ashes and walnuts. 

The Flagg nursery is maintained upon the south side of the reser- 
voir and now contains 23,350 white pines and 19,350 arbor vitae. 

(Jc)nHidcrnl)l() forestry work has also been done on the margins of 
the Sudbury Kcservoir, where 5,000 white pines have been planted 
during the past year and where brush and undesirable trees have been 
rcunf)V('(l, and oth(»r areas have been improved by cutting. Some tree 
planting has been accomplished about the Ashland and Hopkinton 
reservoirs, and other work has been done around Lake Cochituate 
and nlong the Sudbury and Cochituate aqueducts in the cutting out 
of underbrush and the removal of undesirable trees. 

(11) Moth Suppression. 

Much work has been required during the past year to prevent the 
depredations not only of the gypsy and brown-tail moths but of the 
elm-loaf beetle and the pine-tree weevil, and the amount which has 
been expended on different regions under the control of the Board 
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has been a little in excess of that of last year, the total expenditure 
having amounted to $8,012.28. 

Nearly one-half of the amount expended was spent in the region 
about Spot Pond, where it was necessary again to attack the egg 
clusters of the gypsy moths and to spray the trees upon considerable 
areas. Much of the work was required in the southern part of the 
territory on the line between the Commonwealth's land and that of 
the city of Medford. There has been an increase in the number of 
gypsy moths about the Chestnut Hill Reservoir and also at Lake Co- 
chituate. The brown-tail moths have largely increased in the regions 
about the Sudbury Reservoir and they have also been found along 
the open channel of the Wachusett Aqueduct, about the Wachusett 
Dam and at the upper end of the Wachusett Reservoir in West Boyl- 
ston and Oakdale, as well as in the grounds about the Clinton sewer- 
age filter-beds. 

The pine-tree weevil has severely attacked the young pines which 
have been set out by the Board so that it has been necessary to cut 
off and burn many of the affected shoots. The trouble has arisen 
among the pines both about the Wachusett Reservoir and the Sud- 
bury Reservoir, affecting in different localities from one in three 
to one in twenty-five. 

Less trouble has been caused by the elm-leaf beetle than in the pre- 
ceding year. 

The efforts which have been made for the protection of the trees 
would have been sufficient to keep them from serious injury had there 
been similar effort on the part of those in ownership and control of 
neighboring lands. 

(12) Quality of the Water. 

According to the chemical examinations of the water made in the 
laboratory of the State Board of Health during the past year the 
water supplied to the Metropolitan District has been superior in 
quality in most of the important elements to that of the preceding 
year. In the early part of the year, however, it was miich affected 
in odor and taste by the presence of organisms which, though objec- 
tionable, were not injurious to health. One of these organisms, known 
as Asterionella, reached an unexpected and extraordinary develop- 
ment in the Wachusett Reservoir, and the numbers of these in- 
creased so greatly that they affected the water disagreeably ^ccA 
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stations and of the flow through the Weston Aqueduct, and including 
the estimated yield of Spot Pond, was 119,386,000 gallons, as against 
a daily average of 127,301,000 gallons during the preceding year. 

VI. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts,, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with De- 
cember 1, 1908, and ending with November 30, 1909, was, in ac- 
cordance with the requirements of chapter 255 of the Acts of the 
year 1906, presented to the Greneral Court in January last, and a 
copy of this financial abstract is printed as Appendix No. 7. 

The more detailed statement of its doings required by said chap- 
ter, for the calendar year 1909, in relation to the Metropolitan Water 
Works, is herewith presented. 

The Metropolitan Water Loans authorized for the construction 
and acquisition of works have amounted to $41,798,000. To this 
sum are added the proceeds from the sale of certain property by the 
Board, and these amounted on January 1, 1910, to $257,071.66. 
The total amount, therefore, which the Board has been authorized 
to expend is $42,055,071.66.. The amount of expenditures approved 
by the Board for payment out of the Metropolitan Water Loan Fund 
was, for the year 1909, $359,667.13, and the total amount so ap- 
proved for payment since the beginning of the work up to January 
1, 1910, has been $41,044,304.64. There was accordingly a balance 
remaining at the beginning of the year 1910 amounting to $1,010,- 
767.02. 

The Treasurer of the Commonwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $40,898,000. 
These bonds were issued for terms of thirty-nine and one-half and 
forty years from the date of issue, and bear interest at the rate of 
3 per cent, and 3^ per cent, per annum. The sinking fund estab- 
lished for the payment of the bonds at maturity amounted on Janu- 
ary 1, 1910, to $7,226,262.31. 

The increase in the debt, during the calendar year, as represented 
by the Metropolitan Water Loans outstanding, was $398,000. The 
increase of the sinking fund for the payment of the debt at maturity 
was, during the same period, $806,979.03. There has been, there- 
fore, a decrease of the net debt during the calendar year amounting 
to $408,979.03. 
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(2) Issns OF Metbopoutax Water Loax Boxbs, 

The TreasTirer of the Commonwealth, under the authority pven 
him to issue from time to time, on the request of the BoarcL nego- 
tiable bonds to an amonnt not exceeding $41,798,000, to be desig- 
nated the ** Metropolitan Water Loan,^' has sold bonds as follows : — 
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Prior to May 1, 1906, all prexninxns received from the sales of 
bonds were applied to the payment of the current charges in re- 
duction of the annual assessments^ but since that date, under the 
provisions of chapter 337, Acts of 1906, they have been paid into the 
sinking fund. 



(3) METBOPOLiTAijr Wateb Loijsr SuTKiBrG Fund. 

The sinking fund established by the Treasurer of the Common- ' 
wealth has amounted at the end of each year to sums as follows : — 
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4,897,822 62 
5,643,575 69 
6,419,283 28 
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(4) Ant^ttai. AssESSMEi^Ts a::^d Receipts. 

Assessments for the year, amounting to $2,360,746.28, were re- 
quired for the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fund requirements and the expenses of 
operation and maintenance of the Water Works. The requirements 
were: for interest, $1,395,403.49 ; for the sinking fund, $520,331.43 ; 
and for maintenance and operation, $445,011.36. These assess- 



various municipalities as follows : - 




M.fc,lfjfc» \A.Y^-\J .M^^^ U-AiA^ 


Arlington, . . . $17,442 46 


Maiden, 


$39,350 16 


Belmont, . . . 7,461 96 


Medford, . 


36,752 69 


Boston, . . . 1,862,823 42 


Melrose, 


24,523 38 


Chelsea, . . . 51,499 13 


Milton, 


15,455 71 


Everett, . . . 44,833 29 


Nahant, 


4,566 73 


Hyde Park, . . 1,327 03 


Newton, 


6^24 98 


Lexington, . . . 7,384 17 


Qtdncy, 


51,230 04 
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Revere, , , , $2Sa40 55 W^wnowru . . $1\TX^ 1$ 

Somerville, , , , 112J>73 20 Wirjihrojv , , . 1^744 Tt5 

Stoneham. . , . 10,234 41 

Swampscott, , , lia20 03 $i,^^:4^ ^^ 

The oomparaUTelT smaller sxans as$)0$$cd ujVMi tlio oit^s* of XowU^n 
and the town of Hyde Park TreT>e owing to tho fact that tioithor of 
these municipalities had reached tho safe capacitv of it^ own iH>xXTVW 
of water snpplv, and neither had been fnrnishoii with wat<*r. 

The proceeds from the operations of the l^vard, oXl^ln;i^ivo of tho 
proceeds from sales of property and of water, are rcHjxunHi by i*tat\^tx^ 
to be applied to the payment of the interest^ tho vsinking fntul iv* 
quirements and expenses of maintenance and oix^ratiou of \vt>rk^ 
These for the year 1909 amounted to $6,210.94. 

The amount approved by the Board for the niaintonantHJ and ojH^ra- 
tion of the Metropolitan Water Works was, for tho year 1909, ^JU)*,- 
166.41. 

(5) Supplying Water to Cities and Towns outsiok ok I)i«- 

TRICT AND to WaTER C0MPANIK8, 

Sums have been received during the year 1909, nndor \\\i\ i)rc>- 
visions of the Metropolitan Water Act, for water fiirninhtul, iim U)V 
lows : — 

Town of Framingham, $:na :)4 

United States Government, 1,08(J 8.1 

♦2,IK)() 17 

The sums so received, prior to March 23, 1907, wore iinnunlly 
distributed among the cities and towns of tho DiHtrict, but hUuh) 
that date, in accordance with the provisionH of chaptcjr 238 of iha 
Acts of 1907, the sums so received have been paid into th« nitiking 
fund. 
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jBTHOfWirn^ TJ5TES1 
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Dttwesxhtt Ti 
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4« 



>4 ' .ii inr <ii^ t < f; »» » »is gv im u 'i* 'Ui 



r J - IW ^: 









t^ffttfiMS^m fit 4it4^ti^/ wn^v. 
IW^tfrf*/,ft1f i^ui^Htf^/ vr>»*iw*4»*4, 

Mt'^^'^ftr ^yk»W*tw^«» «r»»#4»fi*h«4, 

>^t#« Mfw<*. hftm Wrv ;^ » a r>»m V*». I , . 



•I Ni:n(iti^ bHnlt4 tut it'i»4i 








.mss. s 






:LauK2.-» 






4I.3i2.44 






siTiir^ 






^.aiLlV*^ 






5axjir w 






i;^«rs. 








LLOSUaS 3 




20» 




L*«8««4ffHs 9B 


— 




2jaS.I33 71 


— 




121.191 W 


2sn» 




mm a* 


— 




S^OH w 


— 




».Mi » 


4Qi 




QHvI'H 2» 


— 




«.«n« 


^ 




23.1^ » 



|I,fl27.1fi 




fz,3a,aai 11 


" 




280.061 82 


- 




2()6,»» 18 




1,(127 35 


9 fMB isn 11 


tOU^tt 7» 


1102408 06 


m2s 




1.733^)27 25 


" 




442472 Id 


- 




582.IA8 73 


• 




65.480 88 


- 




91.725 56 


|W.a«4 04 


I203M03 


$3,117,602 67 $19,520,390 39 
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COKBTHUCnON AXD ACQI72SmON OF 

Woxxs. 



For the Y«ftr endiac 
December SI, 190d. 



From Beei&ni&i of Work 
to December SI, 1909. 



AmowUB hrmi§kt forward. 

Distribution system — Ctrndudei, 
Northern hi^ service: — 
Pipe lines mnd connections. 
Spot Pond pumping ststion, . 
Fells Reservoir, Stoneham, 
Bear Hill Reservoir, Stoneham, 
Real estate and other erpenses. 
Southern high service: — 
Pipe lines and connections. 
Pumping station. Chestnut Hill, 
Frabes Hill Reservoir, Quiney, 
Waban Hill Reservoir, Newton, 
Real estate and other expenses, 
NiHtbou extra high service, 
Southnu extra high service, 
Weston Aqueduct supply mains, 
Meta:8 and connections. 
Improving Spot Pond Brook, . 
Glenwood pipe yard, . 
Chestnut Hill pipe yard, . 



Stock — pipes, valves, castings, etc., purchased 
and aexkt first to storage yards, and later 
transferred, as needed, to the various parts of 
the work : — 

Amount received, 

Transfwred from storage jrards to the various 
sections of the work and included in costs of 
special works, 

Diversion of wato*, South Branch of Nashua 

River,* 

Acquisition of existing water works: — 

Reimbursement city of Boston, partially con* 
structed Reservoir, 

Boston water works, taken January 1, 1898, 

Spot Pond taken from llalden, Medford and 
Melrose, 

Waban Hill Reservoir purchased from Newton, 

Expenses : — 

Engineering, $22,617 52 

Conveyancing, .... 3,882 92 
L^^, expert and court, 46,648 03 



Amounts carried forward, 



198,264 04 190398 93 



$3,117,992 67 $19,590,390 S9 



64,833 00 



50 89 
70 89 



8,237 62 

24 60 

96,212 70 

3.875 02 



$178,616 83 



111,168 39 





504,908 26 




291,829 35 




141,392 94 




38.267 70 




14,838 05 




515.860 94 




247,152 38 




90,003 49 




61.592 11 




10.226 S6 




90.955 06 




22.855 27 




683,754 14 




82.445 58 




3.991 23 




33,100 59 


71,068 76 


11,311 26 


$2,271,979 74 




2,134,144 16 


67,448 44 






251 00 





$359,667 13 



$1,157,921 59 
12,768.948 80 

1.240.229 62 
60.000 00 



73.128 47 



5,962,177 38 



137.835 58 



1.363,935 31 



$15,300,228 48 $26,984,338 66 



* Of the total expenditures from the beginning of the work, the sum of $160,939.89 is for Clinton sewer- 
age sjrstem. 



^ 



JIETSiriP'J LTtiS' WAVIER 



.utiH: 



Jivtm Tt 



XL. J 



jy^XyPK tmiVwpM^ 



AoilubUflMWMMIC 4017' '^ 
VQJg. . 






^jMB IS 



# 



2S;MI1t 



13 



iUJMMMfi 



ICAUFruTAJMni Atfo Orwusxow. 



Fo r the Y< 



G«iwfal iupsrvwoo, 
TuuM and oitwr mkpmmm, 
WiMbuwll Rawr votf DspmUbmU: — 

8up«riot«iuJ«iuw, .... 

Rwor voty, 

FoTMtry, 

Frot««tk>p of fupply, . 

BuUdiogt ftnd gJound«, . 

W^abuMiU THm, .... 

W^obuMl^ A(iu«diutl, . 

Clinton Mwwftg* tytttm: ~ 
i'ufnping fUlion. 
H«w6rt, Mtr^tM »nd Alter-bMU, . 

Mftulury InapMdipn, 

HHvAfap dr«iiuii»i .... 



lilu(ifulbUutd#iui«i f^muiftfthikin utA^, 
^•hUiud H«iwv<dr, 
UupkluUm lUMiMvair, . 
Whltoludl HwMtfvciir, . 
irt«uilu«kuiiu H«Mrv(dri Nm. 1. 9 and 
MutUiurv HwNtfVulfi 

/4lMMMf4lt 1*411 4 iMi Am U'Ofiti 



8. 



18,224 73 
8*g6S39 
7.867 42 

3.804 92 
3.481 58 

4.805 00 
3.476 97 

3.308 49 

11.585 45 

1.880 82 

1.885 41 



17.343 05 
1.738 07 
2.182 54 
406 47 
8.115 11 
7.345 72 

10.849 83 
2.109 89 
2.878 18 



110447 88 
30.685 37 
36.4S0 10 



58.254 17 



840.948 68 8133.537 53 
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^ET^rr.rT/ li:i.^Jirz.^S^ "^^rZlLEST "STJES JjETZBOPOHJ^lky 



"be 3^1171 jfcrewTta. • r^senis. .z. .eT-.triajict? Tnii '3e rwiTiirwiieiis 



vf 'be jlfr^ropoiiiaii T"itcer -iL"". ^ .erjjj^t-*!^ -raremiair f "he- -^xDeuii- 
rarer? dnci iisborsemfccr*. -e'fttiDr?. ia=*rf5 oui .iiLoiiirifc? iz-r ie Tear 

£ Z^'7:*indUurr!i 'na J'Jionnt^menis^ 

Tiiftr 'orai amiifini ft "ae -xi}e!iairir«** ina iLKmrsemeois ^rL ac- 
count '^f .-onsmerioa and j-c^joisiaoa r -vnrss :or 'ae "^ar Deadimiiic 
Jannar^ 1. It/W. md -edimc De^.-eiuuer Jl* I'JUt). ia -4Sii>,o67.13. 
and rbe Torai jnu^aiLt from 'lie "mie r -he nnmizaiioiL -f "he iter- 
ropoiirazL Water Board, -'uij 11*. I'^^.l. o De^.tmber il* llHJd, is 

F'^r maintenazLL'e and '.»wmiion 'he ^xDenditTnes for die "near hare 
been ^3y7.1*5*>.4rl. and froni "iie St yrnnin^r ,£ -tie -vnrk* ^.SlX- 
047.26. 

The salaries oi the .•ommiseioner*. and yiher expenses •>£ adminr 
istration. have been aurwrtioned :o *he •-*oin?crra:rion >f die woA a aod 
to the maintenance and ^p^rarion .•! :he ?ame, and appear rmd^r each 
of those headinxc?. 
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The following is a division of the expenditures according to their 
general character : — 



General Chabacteb or Expenditures. 



For the Year ending 
December 31, 1909. 



From Beginning of Work 
to December 31, 1909. 



Construction op Works and Acquisition by 
Purchase or Taking. 

Administration. 

Commissioners, 

Secretary and auditor, 

Clerks and stenographers, 

Legal services, 

Traveling, 

Stationery and printing, 

Postage, express and telegrams, . 

Furniture and fixtures 

Alterations and repairs of buildings, . 
Telephone, lighting, heating, water and care of 

building, 

Rent and taxes, main office 

Miscellaneous expenses, 

Engineering. 
Chief engineer and department engineers, . 
Principal assistant engineers, .... 

Engineering assistants, 

Consulting engineers 

Inspectors, 

Architects, 

Railroad and street car travel, .... 

Wagon hire 

Stationery and printing, 

Postage, express and telegrams, .... 
Enginemng and drafting instruments and tools,. 
Engineering and drafting supplies. 
Books, maps and photogiiaphic supplies. 

Furniture and fixtures, 

Alterations and repairs of buildings: — 

Main office, 

Sub-offices, 

Telephone, lighting, heating, water and care of 
buildings: — 

Main office, 

Sub-offices, 

Rent and taxes, main office, .... 

Rent of sub-offices and other buildings, 

Field offices and sheds, 

Clinton office building, 

Unclassified supplies, 

Miscellaneous expenses, 



Amounts carried forward^ 



13,500 00 


750 00 


1,790 00 


20 00 


511 21 


110 00 


2 25 


5 90 


294 71 


242 56 


39 10 


$797 79 


5.988 53 



4,878 38 

67 36 

39 75 

282 58 

82 

1 50 

28 27 

20 76 



1 10 



884 27 

42 70 

727 70 



10 69 
18 72 



$7,265 73 



13,790 92 



$21,056 65 



$118,476 91 

49.842 03 

60.974 16 

2.359 00 

3,660 89 

11,735 17 

2,917 17 

4,283 14 

5,790 17 

11,697 08 
5.182 90 
4,534 67 



$207,471 36 

158.011 30 

1.038,014 22 

24,415 07 

295.760 51 

36,161 19 

26,884 62 

45,337 53 

26,418 87 

7,730 00 

19,309 53 

24.990 28 

6.989 22 

14.978 46 

14.108 96 
2,939 36 



25,757 66 
19,667 82 
15,317 15 
4.526 74 
1.274 49 
9,866 87 
8,251 22 

o,v44 vv 



$281,453 29 



2,043,127 42 



$2,324,580 71 



ISO 



METROPOUTAX WATER 



[Pub. Doc. 



Gkmbbal ('HAKACTBa OT ExrBXMTrms». 



Fnr tbr Year eaaduig j From Bccinninc of Work 



DMvsnber 11. IMQ. 



to December 31. IWi. 



A ffumMl« &roMf JU /onranl. 



SZ1.0M65 



$2,324,580 n 



Pnlimioftry work (horiocm t«M piu and oUwr 
iovMiicAiioM): ^ 

Advartfaung. 

Otbar pmliitiinary work m girra i& dHail ia 
prwiadinf annual raiwri 



Contnurta. WarhuwU Roaprvoir: '- 
Contraota compMad and Anal pa>*aM»nu mad# 

prksr to January 1. 1909 

Ifellrida A Co.. HtUlwat«r impiov»m»ni, 

Hundry blUa paid under thia contnM^. . 



Contraota oomplatad, improving WacthuaMl Water- 
■had:- 

Hterling filter-beda 

Contraota oompletad, Waehuaott Aqutduct, 
Contraota completed, Sudbury Reaarvoir, . 
Contraota oomj^eted, protection Sudbury sup- 
ply:— 
City of ICarlborough, main sewer. 
Contracts completed, improving Lake Coehitu> 

ate, 

Contracts completed, protection Cochituate sup- 
ply:— 
Town of Framingham, low4evel sewer, . 
Contracts completed, Rosemary siphon. 
Contracts comi^eted, pipe line, Dam No. 3 to 

Dam No. 1, 

Contracts completed, Clinton sewerage system, . 
Contracts, Weston Aqueduct: — 
Contracts completed and final payments made 

prior to Januuury 1, 1909, .... 
Shanahan, Casparis ^ Co., Sect. 2 

Hundry bills paid under this contract, . 
Hhanaban, Casparis k, Co., Sect. 3 

Hundry bills paid under this contract, . 
Hiiariahan, Casparis k Co., Sect. 6 

Hundry bills paid under this contract, . 
Hlianalian, C^ssparis k. Co., . Sect. 12 

Hundry bills paid under this contract, . 



A mounl» r.arrUd /f/rward, 



Slli 11 



173 51 



$323 95 
330 00 
566 80 
406 60 



$6,458 91 



155.457 41 



119 11 



161.916 32 



75 51 



$5,406,738 30 

23.314 67 

3.552 11 



5,433,605 08 



— I 



1,627 35 



$22,875 62 



11.893 75 
1.447.208 55 
1,545.028 33 



9.000 00 
60.657 45 



9,000 00 
5,916 96 

17.240 22 
66.878 22 



$1,781,564 31 
201.827 74 

3,235 75 
126.420 70 

4,544 78 
108.933 26 

7,579 85 
138.151 78 

3,746 37 



2.376.004 54 



$13,468,930 13 
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Gxxx&Ai. Ckamactsm or £i^lkuitcss&. 



For the Tmb- cmdii^ Froin B«iriikikiiaft of Work 
Deoembar &. II«R. to Dfuwrnbco- SI. IHO^ 



Ammmtg hrmtpht Jarwmri^ 



t&S:h 62 



$lS,46&IO0ll 



— Ckm. 

GomtnetB. I>i8tribiiiaan ^vxnem: — 
GoDizaotB cnmpkaed asd fixal pajments 

prior to Jaxumr 1^ IWS, . 
Anw-Chahnen Ck»^ pmnpanc eocme. 
Coffin Tahn Cd^ 'water tbItw, . 
Wanen FoondiT aad Tff«rthnif C6^ 



made 



pdpeBon Seeu 31 



pipes on Sect. 



PQWS on 



Bnzno A Fecitti, layiss 

(new 4S-iiieh mam.), 
CanKMa A Williami 

Angdo De ICarao A Go^ 

Secu34, . 
Coffin Valve Co^ v 
The Bnflden Iron FoondiT Co., 60-iDch Venturi 

meter tube, 

Standard Cast Iron Pipe and Fonndnr Co., oast> 

iron pipes and epeaal. easdngs, 
CamoiaAWniiams, laying water lapes on Sect. SS, 
Chas. J. Jaoobs Co., laying water pipes on Sect. 

8 of Weston Aqaeduct supply mains, 
Fkx«noe Iron Works, castHron iMpes and special 

fastings, 

Standard Cast Iron Pipe and Foundry Co., cast- 
iron inpes and special castings, 
U. S. Cast Iron Pipe and Foundry Co., cast-iron 

pipes and special castings, .... 

Deduct value of pipes, valves, etc., included in 
above list, transferred to maintenance account 
December 31, 1900, 

Additional work: — 

Labor, 

Professional services, medical services, analyses, 

etc., 

Traveling, 

Rent, 

Water rates, 

Freight and express, 

Jobbing and repairing, 

Tools, machinery, appliances and hardware 

supplies, 

Electrical supplies, 

Castings, ironwork and metals, .... 
Iron pipe and valves, 

AmourUs carried forwarit .... 



- 


$4.U94M12 


$3,480 r 


&.375 3: 


5.827 90 


7,196 00 


$&.flSS59 


101,990 SS 


29.669 S5 


3&909U 



3,473 99 

1,S22 56 
9,750 00 

2,350 00 

55,9S4 59 
12,444 7S 

20.978 75 

3S,462 $4 

3,395 75 

56,604 27 



304,939 14 



3,473 99 

1.S22 56 
9,750 00 

2,350 00 

55.9$4 59 
12,444 rS 

20,97S 75 

3$,462 $4 

3.395 75 

56,604 27 

14,792,947 12 

3,139 77 



$10,657 31 

75 00 

290 

90 49 

449 67 
12 05 

924 37 

16 82 

1,658 25 

602 90 



$14,489 76 $327,814 76 



4,789,607 35 



$768,401 65 

1.982 99 
2.747 10 
3.703 22 
1,454 77 
13.469 32 
9.698 18 

78.338 25 

5.378 63 

83.706 04 

62,053 17 



$1,030,032 83 $18,258,78748 



nETkfjJ^AJTAS "KATES. 



U H BCJU 11 c 



2t e 

K -J 
Hi » 






3,184 U 
S.9STM 
4,32« IS 



tl,130 <7 

2,897 02 
15,3H34 
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General Chabacteb of Expenditures. 



For the Year ending 
December 31, 1909. 



From Banning of Work 
to December 31, 1909. 



Amounts brought forward. 



Claims on Account of Diversion of Water. 
Iiegal and expert: — 

Legal services, 

Expert services, 

Court expenses, 

Miscellaneous expenses, . . . . 

Settlements, 

Judgments, 



Purchase of Existing Water Works. 
IiCgal and expert : — 

Legal services, 

Ibcpert services, 

Court expenses, 

Miscellaneous expenses. 
Settlements and judgments, . 



Relocation Central Massachusetts Railroad. 
Settlements 



Total amount of construction expenditures. 



$359,417 13 



$24,409,459 80 



- 




$3,774 98 


- 




19.339 69 


- 




20,775 49 


- 




1,289 58 


- 




917.350 00 


$250 00 




220.969 67 




250 00 


1 If}? ACM i\ 




~ X,XOO,4W *1 


^ 




$1,878 89 


- 




13,569 82 


- 




29,728 38 


- 




1,470 94 


- 




15,227,100 01 


• • • 


- 


177,597 39 


$359,667 13 


$41,044,304 64 



General Character of Expenditures. 



For the Year ending 
December 31, 1909. 



Maintenance and Operation of Works. 
Administration: — 

Commissioners, 

Secretary and assistants, 

Rent 

Repairs of building, 

Fuel 

Lighting, 

Postage, 

Printing, stationery and office supplies, . . . . 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 



General supervision: — 
Chief engineer and assistants. 

Rent 

Repairs of building, 

Fuel 

Lighting, .... 



Amounts carried forward. 



$3,500 00 

4,722 38 

447 17 

16 95 

21 06 

69 92 

114 50 

1,138 68 

40 42 

86 91 

425 38 



$25,303 03 

1,341 55 

309 87 

64 19 

215 12 



$10,583 37 



$27,233 76 $10,583 37 
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METROPOLITAN WATER 



[Pub. Doc. 



General Characteb or Expenditures. 



For the Year ending 
December 31, 1900. 



Amountt brought fortDordt 



Maintenance and Operation of Works — Con. 
General supervision — Con. 

Postage 

Printing, stationery and office supplies 

Telephones, 

Traveling exx>enses, 

Miscellaneous expenses, . 



Pumping service: — 

Labor, 

Fuel 

Oil, waste and packing, 

Repairs, 

Small supplies, 

Rent, West Rozbury pumping station, 



Reservoirs, aqueducts, pipe lines, buildings and grounds: — 

Superintendents, 

Engineering assistants, 

Sanitary inspectors, 

Labor, pay roll 

Labor, miscellaneous, 

Alterations and repairs of pumping stations. 

Alterations and repairs of other buildings and structures, . 

Automobiles, 

Brick 

Brooms, brushes and janitor's supplies, . . . , 

Castings, ironwork and metals, 

Cement and lime, 

Drafting and photo supplies, 

Fertilizer and planting material, 

Freight and express, 

Fuel, 

Gypsy moth supplies, 

Hardware, 

Hay and grain, 

Horses, 

Lighting, 

Lumber, 

Machinery, 

Paints and oils, 

Pipe and fittings, 

Postage, 

Printing, stationery and office supplies, 

Rubber and oiled goods, 

Stable expenses, 

Sand, gravel and stone, 

Traveling expenses, 



Amounta carried forward. 



$27,233 76 $10,583 37 



$40 00 
428 60 
704 87 
324 86 
1,053 10 



$65,328 50 

42.351 50 

1.643 66 

5,806 74 

2,124 00 

704 82 



$6,466 35 

8.584 10 

4.024 00 

125.464 42 

2,012 05 

1.070 08 

1,618 14 

4,540 04 

364 41 

05 03 

1,606 07 

606 23 

284 08 

066 07 

633 73 

2,854 18 

701 88 

1,000 78 

3,422 06 

502 02 
1,640 61 

606 83 

765 47 
13,553 18 

114 07 
1,142 30 

222 04 
1.027 88 

181 34 
2,682 22 



30.685 37 



118,130 22 



$189,844 44 $150,407 06 
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Gbnsbal Character of Ezpexditures. 



For the Year ending 
December 31, 1909. 



AmounU braugkt forward. 



Maiihienance and Opkration op Works — Con. 
Reservoirs, aqueducts, pipe lines, buildings and grounds — Con. 

Telephones, 

Teaming, 

Tools and appliances, 

Vehicles, hamfWRpis and fittings 

Municipal and corporation work 

Miscellaneous expenses, 



Pajonents in lieu of taxes, 

Total expenditures for maintenance and operation. 



1189.844 44 $159,407 96 



1,437 61 
851 43 

1,110 64 
523 37 

2,695 66 

5.420 68 



201.883 83 
35.874 62 

1397.166 41 



(&) Receipts. 

The total amount of receipts from the operations of the Board 
and from sales of property for the year beginning January 1, 1909, 
and ending December 31, 1909, is $108,761.48, and the total amount 
from the time of the organization of the Metropolitan Water Board, 
July 19, 1895, to December 31, 1909, is $652,593.82. The general 
character of these receipts is as follows : — 



General Character of Rbceifts. 



For the Year ending 
December 31. 1909. 



From Beginning of Work 
to December 31, 1909. 



For distribution back to District: — 
Fees for admission to District, .... 

Water furnished to cities and towns outside of 
District, ........ 

Wat» furnished to water companies, 

To the credit of the loan fund: — 

Real estate and buildings 

Tools, supplies and reimbursements. 
District entrance fees (Swampeoott), 

To the credit of the maintenance fund: — 
Tools, supplies and reimbursements. 

To the credit of the mnking fund: — 
Water furnished to cities and towns outside of 

District and to water companies, . 
Forfeiture for contracts awarded but not exe- 
cuted, ........ 

Rents 

Land products, 

Undassified receipts and interest, 

Total receipts, 



S3,047 50 

1.457 29 

90.000 00 



15.745 58 



194.504 79 



5,745 58 



$2,300 17 



1,110 38 

4.975 02 

125 54 



8.511 11 



$108,761 48 



192,265 00 

90.454 77 
37.145 88 



1219,865 65 



S38.048 02 

129.023 64 

90.000 00 



17,225 74 



257,071 66 



7,225 74 



$16,851 21 

500 00 

92,439 37 

55,382 28 

3,257 91 



168.430 77 
$652,593 82 
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The foregoing receipts have been credited to the various objects 
or works, as follows : — 



Sources op Receipts. 



For the Year ending ! From Besinning oi Vfork 
December 31. 1909. ! to December 31, 1909. 



Adminion into Metropolitan Water District 
(Quincy, Nahant, Arlington, Stoneham, Milton. 
Lexington and Swampscott), .... 

Supplying water to cities and towns outside of I 
Water District (Swampscott. Revere. Lezing- j 
ton. Wakefield, Cambridge, Framingham and ; 
U. S. Government), and to water companies : 
(Framingham, Milton and Revere). . . j 

Construction and acquisition of works: — 

Administration. 

Wachusett Dam, 

Wachusett Reservoir 

Wachusett Aqueduct. ..... 

Weston Aqueduct. 

Sudbury Reservoir, 

Distribution system. 

Diversion of water, Clinton sewerage system. . 
Purchase of existing water works. 



Maintenance and operation of works: — 

Administration, 

General supervision, .... 
Wachusett Aqueduct, 
Wachusett Reservoir, .... 
Sudbury system, .... 
Distribution system, .... 
Clinton sewerage system, . 



Total receipts, 



190.000 00 



2.300 17 



174 56 
665 U 



2.820 00 
998 95 

75 00 



$15 73 

490 79 

300 41 

4.698 22 

1,859 73 

3,961 12 

500 96 



192.300 17 



4.634 35 



11.826 96 



$108,761 48 



$182,265 00 



144.451 86 



$243 95 

6.759 48 

135.674 87 

5.204 70 

5.137 63 

10.615 42 

74.358 28 

1.367 94 

18.119 08 



$118 56 

802 76 

4.680 07 

27,986 57 

15.463 38 

14.465 53 

4.878 74 



$326,716 86 



257,481 35 



68,395 61 



$652,593 82 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a coin,pleto schedule of which is kept on file in the office of the 
Board : — 



Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; 
machinery, tools and other appliances and supplies; real estate connected 
with works not completed; completed works, including real estate and 
buildings connected therewith. 
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(d) LiabiUtie&, 

The STuns due on monthly pay rolls amount to $1,487.46, and 
there are bills for current expenses which have not yet been received. 

Amounts on Monthly Estimates, not due until Completion of Contracts or until 

Claims are settlecL 



Naxk. Woiic. 



Amount. 



McBride A Co., : Contract 28S, Stillwater Impn>T«ment, 

Waehusett Reservoir. 

Camoia A Williams, Contract 308, Northern Hig h o o rv ic e Pipe 

Lanes, Distribution Sj^stem. 

Chas. J. Jacobs Company, . . Contract 310, Weston Aqueduct Supply 

Mains, Distribution S3;stem. 

Florence Iron WcH'ks, Contract 305, oast-iron water pipes. Dis- 
tribution System. 

Standard Cast Iron Pipe and Foundry Contract 306, special castings, Distribu- 
Company. tion Syston. 

U. S. Cast Iron Pipe and Foundry Com- Contract 302, cast-iron wator pipes, Dis- 
pany. tribution System. 



$778 091 

2,196 14 

3,70213 

6,7S7 56 

599 25 

10,399 94 



1 Held pending settlement of claims on account of this contract. 

A claim of the town of Boylston for land taken has been settled 
for the sum of $800 but the papers in settlement have not yet been 
executed. 

It is impossible to state the amoimts due on the claims of the 
following for land damages, for water rights taken and for damages 
to established business, as no sums have been agreed upon, and suits 
are now pending in court for the determination of most of them : — 

Patrick Bradley, Henry F. Keyes, James E. Welch, Byron D. 
Allen, J. Frank Wood et al., Asa Knight, Edward F. Merriam, San- 
ford C. Kendall, estate of William H. Vickery, James H. and Han- 
nah S. Wood, Francis W. M. Groodale, Nellie M. Kirby, Boston & 
Albany Railroad Company, heirs of Willard Morse. 



Vn. METROPOLITAN SEWERAGE WORKS. 

The North Metropolitan System provides for the area situated 
in the Mystic Eiver valley and for the larger part of the Charles 
Eiver valley which lies north of the Charles Eiver. The district 



JiAliiwtu jSCft'iSrfcW, Ifetr'iwt, ^untr^iltr jni Vtimcu. psrs of the 
fjTT v»f SvHOr.tu. miL *ais owns- »i: vrriTngDiL 3it*minTr, Scrvrhetumi. 
Wlxiri«t»tr..'Tr uiit V^nrm»»o. Tmirii. ^»rc ni?nnn«L in i4ie originjl 
IS^-'Tti Mtr.2*jONi*:an ?j\i^Ttrj. :'^vtmbiat^x. nmear im- Airr s: tie year 
!l^M< l.vjMr si:)M*4iii:ac ui^fr nti iiaira:r jbh- HoaL Fnprwied by 
'.hv .laaci ■.rsjvn: /r "^t ''iwru- it V:u£eiifciu hill i^^^g!^ eusIL a p*Tt of 
lie twa v'z" LtxaiffliiX, mu. tow ^mimuttish > iriEa- ant ^ "sp^ts. The 
di94rk^ iuk^ sa. xc*tvk. jC )<i.<j<i imDuns TTiIetH. Ir ius jzl esdjoaxed 
jMpxal*i-'y«i » /r J^fe«»:mj)«er ^L, !I*M>u, ]ah«!*L tuitiL "int Hsusa* c-f 1905, 
o»f ^3^,-5^7; a.'iii :*. .»- t«>cnimte*i tuii )r -mst xoniber. 441^,^3 7, or 
i^?.^ jvr oir'flE'U w-viCLJarr;)ijr.f5 ««icai£ps :o "Hh 5»imL jiCazoTOminL System. 
The $o*vn^ M^iefaroiy^pvufiaix >f?!<£nL 7r'>viu£fi. inr i&s^ JDneos sroated 
iu that paurt >ff 'iwf V^&ar!«* 3i'/er -Tiiley .ynnc sum if lie Charles 
Kiver^ a nnaill y^renbjti /i "iw T^tiley ^urrh. if "ifr 'CSxEcas EiTcr and 
h1m> a pMrtivm >^f "ihr X«^pvcn2*c 3i''wr -Ttifef; T5fc nssmec iaeludes 
what wa$ ^rMCUBailY •ifi^iutbLij^aiftt -iv^ iaa Jk!t: n: iiii& ^xiair ISS!^ as the 
Charles Kivvr Valley >y?st4;jiu for ifcfr rrrrefr >f 5if^aiaj£u Waltham 
and a pan \ff *J!»» 'v'trr '^jf Boi»cocu ;tmt "diu^ ^jwrxuF x£ Br>»Md£3e and 
Waiertuwn. In aLsv ixBclwh&S' "in? ^wiifr jf Hrrier Pxri and Milton 
and a part m£ the tiLfirii jt Dwhsnu ^vUeit wyhts^ ^smJcnraeed in the 
Xeponset River Vall^ty Sjsteni efcabiLsaefi imdfir dBoe Ace of 1595. 
The two systems were inite*! anfier Ae name of die Sooth Metpo- 
I>olitan System by the Act of xius year 1SI>9. providing 5>r the High- 
level Sewer, which extended the system vo the etrr of Qnincv. 
There are now 4 cities and 5 towns inclnded within the district, 
which has an area of lOO.ST sqoare mfTps. It has an estimated pop- 
ulation, as of December 31, 1909, of 35S,I30, of wiiich nnmber it 
i« estimated that 233,025, or 65.1 per cent., contribnte sewage to 
the South Metropolitan System. 

(1; XoBTH Metbopouta^t Sewubage System: — Cos^stkitctio::?^. 

(a) Deer Island Pumping Station Extension, 
Thft fjxtenHion of the Deer Island pmnping station which was au- 
\\\hfv/M by rhrj Lft^Mlature of the year 1908, and for which an 
Mppropriatirin of $K)r>,000 was made, has been in progress during 
\\^f^ yhHr, Thfi foiifidfttion« for the building enlargement had already 
lihhn hiiilr. hy (Iny IfiUtr and a contract was made early in the season 
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for the buflding of the superstructure under which the work has 
been completed. The grounds about the extension have been graded 
and foundations for the additional engine and boilers have been built, 
this work having been performed by day labor. 

Under a contract which had been made with the Allis-Chalmers 
Company of Milwaukee, Wisconsin, for furnishing a 100,000,000- 
gallon engine and centrifugal pump with boilers, various castings 
for the pump and engine have been delivered, the boilers have been 
put in place and the work has been nearly completed. It is ex- 
pected that the engine will be in regular service by the middle of 
the year. 

(b) East Boston Pumping Station Extension. 

Although the Board had been authorized by the Legislature of 
1908 to enlarge the East Boston pumping station and provide for its 
equipment, for which an appropriation of $250,000 was made, after 
the occurrence of the Chelsea fire on April 12 of that year it had 
been deemed advisable to enter upon a careful investigation as to the 
future requirements of the North Metropolitan System before pro- 
ceeding to rebuild permanently on the site at East Boston. It was 
subsequently determined to go on with the enlargement. The build- 
ings had been temporarily repaired imder a special appropriation 
made by the Legislature. In August of the past year, however, a 
contract was made for permanently repairing the injuries which 
had been done to the existing building, to make the extensions of the 
engine and boiler houses, and to build the new coal house, as had 
been originally proposed. The station, after the repairs and enlarge- 
ment have been completed, will be, so far as possible, fire proof, and 
the extensions will be made in harmony with the old building. The 
new station will have a length of 268 feet and a width of 65 feet. It 
will provide for the storage of 1,500 tons of coal, and will contain 
a dynamo room and machine shop. Provision is made for the in- 
stallation of a fourth centrifugal pumping engine of 100,000,000 
gallons' capacity, with six new boilers. A portion of the masonry 
foundation for the extension has already been laid. A contract has 
been made with the Allis-Chalmers Company of Milwaukee for the 
new engine, which is to be similar in kind to that provided for the 
Deer Island station. Much of the work required in connection with 
the contracts has been carried on by day labor. 
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(c) Stable and Locker Buildings. 

The Board was authorized by a special Act of the year 1908 to 
use the money received from the sale of its land in East Boston for 
the purchase of other land and the erection of stable and locker 
buildings thereon. The Board has accordingly in the past month 
made an agreement for the purchase of a lot of land containing 8,715 
fKjuare feet, with the flats appurtenant, situated on the easterly side 
of (yhcilsea Street and adjoining the Chelsea Creek. This lot is 
separated from the pumping station by the tracks of the Grand Junc- 
tion Railroad. The Board will in the coming year enter upon the 
construction of the necessary buildings. 

There will also bo used for storage purposes in connection with 
the now premises a lot on the opposite side of the creek in Chelsea, 
which belongs to the Commonwealth and which has been gradually 
filled with material dumped from the pumping station. 

(2) South Metropolitan Sewerage System — Construction. 

The work of extending the High-level Sewer from the corner of 
Centre and Perkins streets in Jamaica Plain, through West Roxbury 
and Brookline and to Oak Square in Brighton, which has been in 
progress between two and three years, was completed in the earlier 
part of the past year. The entire length of the extension is 5.64 
miles. Some of the work involved unusual difficulties, especially 
that portion of it which was in the vicinity of Jamaica Pond, where 
the means adopted through the process of compressed air were suc- 
cessful in preventing any injurious results. The work also included 
a good deal of rock excavation and the exercise of special care in 
order to prevent a disturbance of the residential district through 
which it was carried. The entire sewer has been satisfactorily com- 
pleted, at an expense to the present date of $1,081,345.06. There 
are a few small bills to be paid, but there will be a considerable bal- 
ance remaining out of the appropriation of $1,175,000. The larger 
balance is due to the success of the methods which were adopted, 
which involved more than the usual amount of risk and uncertainty. 
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(3) Acquisition of Land. 

There have been during the year but two takings of land or ease- 
ments for the Metropolitan Sewerage Works. Both of the parcels 
were in the North Metropolitan District. One of these takings was 
made for the extension of the East Boston pumping station within 
Addison Street in East Boston. The other was of land in Cambridge 
and Arlington, made on account of the change in the sewer at Alewife 
Brook, necessitated by the improvements of the channel of the brook 
by the Metropolitan Park Commission. 

List of Takings for Metropolitan Sewerage Works for the Tear 1909, 



No. 


Location and Description. 


Former Owner. 


Re- 
corded. 


Purpose of Taking. 


22 
23 


East Boston, — a 6-foot strip within 
Addison Street, adjoining pricn- sew- 
erage takings in 1892 and 1^. Area, 
fee in 426.2 square feet. Also rights of 
way in Addison Street and Boston & 
Albany Railroad location. 

Cambridge and Arlington, — on Ale- 
wife Brook and adjoining sewerage 
taking of January 7, 1893. Area, 
easements in 0.038 of an acre. 


Trustees of the 
Equity Asso- 
ciation. 

Boston & Maine 
Railroad. 


1909. 

June 28. 

Nov. 17. 


Rebuilding East Boston 
pumping station. 

Improvement of Alewife 
Brook valley. 



(4) North Metropolitan System — Maintenance. 

The main sewers operated in the North Metropolitan System have, 
the same as in the preceding year, a length of 58.57 miles. The con- 
nections from local sewers have been increased during the year by 1 
public and 13 special connections, in all 13.06 miles in length. The 
local sewers connected with the North Metropolitan System are now 
652.56 miles in length, and the number of these connections, public 
and special, has increased from 672 to 686. 

The East Boston and Charlestown districts of Boston and the 
cities of Everett, Cambridge, Somerville and Chelsea still maintain 
both separate and combined sewers, but all of the other municipali- 
ties in the North Metropolitan System maintain separate sewers, ad- 
mitting sewage, but not directly admitting any rain water. 

There have been operated for the conveyance of the sewage of the 
North Metropolitan System four pumping stations, the Alewife 
Brook, Charlestown, East Boston and Deer Island pumping stations. 
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In the disposal of the sewage, all of the sewage is pumped once, the 
most of it twice, and a portion of it is pumped the third time, before 
it is finally disposed of in the harbor. 

There have been pumped at the Alewife Brook pumping station 
3,358,000 gallons of sewage per day, with an average lift of 12.74 
feet, at a cost of $0,527 per million gallons per foot lifted; at the 
Charlestown station 32,100,000 gallons per day, 8.12 feet lift, at a 
cost of $0,177 per million gallons per foot lifted; at the East Boston 
station 58,600,000 gallons per day, 15.62 feet lift, at a cost of 
$0,089 per million gallons per foot lifted; and at the Deer Island 
station 60,600,000 gallons per day, 10.56 feet lift, at a cost of 
$0,103 per million gallons per foot lifted. Taking all of the stations 
the average cost per million gallons per foot lifted has been $0,116. 

The average amount of sewage discharged daily into the harbor 
from the outfall ofF Deer Island was 60,600,000 gallons. The max- 
imum daily rate of discharge for the year was reached on November 
25, when it was for a short period about 139,500,000 gallons. The 
amount of sewage in the District averaged 135.98 gallons per day 
for each person, taking the estimated population of the district con- 
tributing sewage. The fact that a portion of the sewers in the Dis- 
trict are combined sewers, directly admitting in part rain water, 
considerably increases the per capita amount. 

Bituminous coal only is used at the pumping stations, and the 
total amount which was purchased for use at the various stations 
was 6,628.625 gross tons. The average price per gross ton varied 
from $3.69 to $4.44. 

The amount of sewage pumped has slightly increased over the 
amount of the preceding year, but the amount was, with the increased 
population, below the normal on account of the favorable seasons. 

The cost of maintenance of the North Metropolitan System during 
the past year was $141,387.71. This is slightly less than the cost 
of maintenance during the preceding year. There was charged to 
the maintenance account in addition to this sum, $4,675, which was 
paid out under the special appropriation for the renewal of the East 
Boston pumping station which was partially burned in the Chelsea 
fire. 
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(a) Shirley Gvi Siphon. 

Largely on aoooimt of the dredging in the harbor in the vicinity 
of Shirley Gnt, a considerable portion of the siphon through which 
the sewage is conveyed nnder the bed of the harbor from Point 
Shirley to Deer Island was uncovered. During the year there has 
been heavy riprap placed along the line of the siphon in order to 
defend it against further moving of the material and possible injury 
to the pipe. 

(6) Siphon under Alewife Brook. 

The work of the Metropolitan Park (Commission in moving the 
channel of Alewife Bro(t near the Alewife Brook pumping station 
has caused considerable changes to be made, and the channel has 
been carried to a greater distance from the station. It has also been 
found necessary, in order to conform to the deepening of the channel 
of the brook, to introduce a siphon into the branch of the metropolitan 
sewer leading across the brook to Arlington. Two siphon pipes have 
been carried in the bed of the channel in substitution of the main 
pipe for a length of 54 feet. The local Arlington sewer was^ also 
affected and various changes were required. All the changes now 
in progress are made by the Board, but it is understood that the ex- 
pense is to be paid by the Metropolitan Park Commission. 

(c) Changes caused by the Cambridge Subway. 

The plans for the subway being built by the Boston Elevated Rail- 
way Company through Main Street in the city of Cambridge inter- 
fere with the Metropolitan Sewer where it crosses the line of the 
subway at Portland Street, the bottom of the sewer being 6 feet above 
the bottom of the subway. It is therefore necessary to carry the 
sewage under the subway by means of two siphon pipes. The work 
involves many complications and is performed by the Railway Com- 
pany. The introduction of siphons in the line of sewers will not 
only involve a large additional cost in the maintenance of the sewer, 
but results in a substantial reduction in its carrying capacity. The 
construction of the subway involves still further interference with 
the sewer, and the Board has notified the Company of a claim for 
damages by reason of the largely increased expense resulting to the 
Sewerage District. 
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}Wrt«rVi^i^ <yf Ibftf dHy of Wobam hare not complied with the re- 
tffif^rtmf^n f4 \\m 'RfmrA. It is the opinion of the expert adrisers of 
fk^: Vif^iffffi f Jwrt if owlr proper matter is allowed to enter the sewer, 
f A^ Ih^^wtrt ^94em will be sufficient for a long period to come prop- 
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iff) HffV/m yiy.movoiATAix System — Matxtexaxck. 
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^f^^nr, ^thpi (*,imn('(*iumn injm local sewers have been increased dur- 
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Metropolitan System are now 524.01 miles in length, and the num- 
ber of these connections has increased from 117 to 136. 

The Back Bay, Roxbury, West Roxbury, Brighton and Dorchester 
districts of Boston and the towns of Brookline and Milton still main- 
tain both separate and combined sewers, but all the other districts 
contributory to this system maintain separate sewers. 

There are two pumping stations operated in the South Metropolitan 
System. The Ward Street pumping station elevates into the High- 
level Sewer the sewage from the original Charles River valley sewer 
and also that which is contributed from a portion of the city of Bos- 
ton. The sewage from the city of Quincy is also pumped into the 
High-level Sewer from the Quincy pumping station. Although the 
sewage is carried by gravity to the outfall pipes in the harbor, a 
screen-house is maintained at Nut Island for the purpose of removing 
the more objectionable matter contained in the sewage before it is 
finally discharged from the outfall. 

There has been pumped at the Ward Street station an average of 
22,700,000 gallons of sewage per day, with an average lift of 40.57 
feet, at a cost of $0,077 per million gallons per foot lifted; and at 
the Quincy station 4,163,000 gallons, 21.17 feet lift, at an average 
cost of $0,208 per million gallons per foot lifted. From all the 
stations the average cost per million gallons per foot lifted has been 
$0,089. 

An average of 40,400,000 gallons of sewage has been discharged 
daily from the outfalls into the outer harbor. The maximum rate 
of discharge per day, which was 135,500,000 gallons, was reached on 
February 20. 

The average discharge of sewage in the South Metropolitan Sys- 
tem was at the rate of 173.37 gallons per day per person of the 
estimated number contributing sewage in the District. This larger 
per capita discharge is in part because, on account of its greater size, 
more storm water is admitted into the High-level Sewer at periods 
of heavy rainfall. 

The total amount of coal, all of which is bituminous, which was 
purchased for use at the stations, was 2,373.303 gross tons. The 
contract price per gross ton varied from $3.97 to $4.33. 

There has been considerable increase in the number of gallons 
of sewage discharged into the harbor, largely owing to the additional 
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population contributing sewage to tbe system. Some decrease in 
the cost of sewage disposal is due largely to a decrease in the cost 
of coal. 

All the sewage of the South 3kIetropolitan System is now disposed 
of through the outfall pipes off Is ut Island, with the exception of that 
from a small area in the districts of Dorchester and Milton, which is 
80 low that its sewage cannot be carried into the High-level Sewer ex- 
cept by pumping. The sewage of this area consequently is disposed 
of by the city of Boston through its Main Drainage Works, and for 
this service a rental is paid to the city. 

The expenditures for maintenance of the South Metropolitan Sys- 
tem for the past year were $97,279.56, which is also a very slight 
decrease from the total amount expended during the jpreceding year. 

(a) High-level Sewer Extension. 

The High-level Sewer extension was put into operation in the early 
part of the year and has since been in regular service. The exten- 
sion of this sewer to the higher parts of the town of Brookline has 
caused many connections to be made for the 1,850 acres of territory 
in that town which have become contributory to the sewer. 

« 

(&) Outfalls of High-level Sewer. 

A careful examination has been made of the two 60-inch outfall 
pipes through which the sewage of the South Metropolitan System is 
emptied into the harbor. They were entered by a diver for a con- 
siderable distance, and the pipes were found clean and the outfalls 
were shown in every respect to be in a satisfactory condition, although 
they have now been in use for a period of five years. 



VIII. SEWERAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disburse- 
ments, assets and liabilities of the Metropolitan Water and Sewer- 
age Board for the fiscal year of the Commonwealth ending with the 
thirtieth day of iNTovember, 1909, was, as stated in connection with 
the Water Works, presented to the General Court in January, in 
accordance with the requirements of chapter 235 of the Acts of the 
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year 1$K>6, imd s ccyx of thk financdal Absixactt is in part piriiited 
as Ai^pendix Xa 7. 

Tbe following statemfoit of its fnancdal dciings^ in reiatioati to 
the ItetPopeSitan Sewerage Varis, for die calendar x-oar l^OJ^^ is 
herewili presented, in acccirdanee with the prorisions of the Art of 
1906, as a part of the amrna] report of the Board. 

The Metropolitan Sewerage Xioans anthorized for lie con^Jtnietioai 
of the Sewerage Woris of the Xorth Metropolitan Srsnem hax^ 
amoTinted to $6,573,865.73. to which are added receipts dProm xari- 
ons sonroes amoimting to $46,307.18. The amonnT of espendinn^^ 
approved by the Board for pavnaent for the year lW)d was $140^- 
965.49, and the total amount of expenditxmes approred to Jannary 
1, 1910, was $6,315,130-61- The balance remaining on Janiiary 1. 
1910, was $308,042.30. 

The loans anthoiized for the oonstmction of the various parts of 
the South Metropolitan System have amounted to $8,867,046,27* 
The peoeiirts applicable to the loan fund have been $11,406.82, The 
amount of expenditures approved for payment in the year 1909 was 
$43,428.60. The total amount of expenditures approved for payment 
from the b^inning of the works has been $8,785,297.80. The bal- 
ance remaining for the South Metropolitan System on January 1. 
1910, was $93,155.29. 

The bonds issued on account of the loans have been for varying 
periods, not exceeding forty years, and bear interest at the rate of 
3 per cent, and 3% per cent. The premiums received on account of 
the sale of bonds for the North Metropolitan System have amounted 
to $179,106.65, and those received on account of the South Metro- 
politan System have amounted to $410,132.03. 

The increase in the debt during the calendar year, as represented 
by the Metropolitan Sewerage Loans, was $300,000. The increase 
of the sinking fund for the payment of the debt at maturity was, 
during the same period, $180,742.30. There has consequently been 
an increase in the net debt during the calendar year amounting to 
$119,257.70. 

The amount expended for maintenance of the North Metropolitan 
System in the year 1909 was $146,062.71, and for the South Metro- 
politan System $97,279.56, a total for both systems of $243,342.27, 

The assessments made to meet interest, sinking fund requirements 
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fln<i maint^nnanc^ and operation of the North Metropolitan System 
fimrmnfM in the year 1909 to $401,660.84, and the asaesfimenta f<Mr 
fh** South Metropf»litan Sy«tein amounted to $457,371.71. 

The following in a detailed financial statement r^arding the Met- 
ropolitan Sewerage Works: — 

(]) Mktropomtan Sewkraok Loans, Receipts a:^d PAYio::3rTs. 

The loans anthori;^!d for the constniction of the Metropolitan 
Sewerage Works, the rceeipts which are added to the proceeds of 
these loans, and the exfK^nditurcs for constniction, have heen as fol- 
lows : — 

(a) North Metropolitan System. 

/xmns anthori/ie<1 nnder the vnrioufl acts, including those for 
the Revere, Belmont nnd Maiden extensions and North 

System enlflr^ement And extension, $6,573,865 73 

Re<»elpts frffm snles of real estnte nnd from miscellaneous 

sonr<»es, whioh fire placed to the credit of the North Metro- 

polit«n ftystem: — 

Tm the year ending Perember 31, 1909, . $10,423 97 

For the period prior to January 1, 1909, . 35,883 21 



46,307 18 



$6,620,172 91 



Amtmnt apfmrved for payment by the Board ^ out of the 
Mefr/r^Folitan Hewera^^^ Loan Fund, North System: — 
Vm fhe ypnr ending December 31, 1909, . $140,965 49 
Vtrr the period prior to January 1, 1909, . 6,171,165 12 



6,312,130 61 



Hfllancfl, North Metropolitan System, January 1, 
1910, $308,042 30 



< Thp ¥rtitt] "ttmifrl" tfif^tB fo the Metropolitan Sewerage Commission and the Metropolitan Water 
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(b) Sonih Metropoliia>n System^ 

LfOans antbozizBd imder the Tanoos afxs, applied to the eon> 
stmetian of the Charles BiTer "ralky sewer, Xeponset valley 
sewer. High-level sewer and arensioiL, . , , . $^^7 046 27 
Beoeipts for pumping, sales of real estate and from miscel- 
laneons sources, whieh are placied to the credit of the Somh 
Metpopolitaii System: — 

For the year ending Deeember 31, 1909 

For the period prior to January 1, 1909 11,406 S2 



$S,S7js453 09 



Amount approved by the Board ^ far payment ont of the 
Metropolitan Sewerage Loan Fnnd, Sonth Syst«n : — 
On aeeonnt of the Charles Biver vallev 

sewer $SO0,O46 27 

On aecoimt of the Xeponset valley sewer, . 911,531 46 
On aeeonnt of the High-level sewer and 
extension: — 
For the year ending De- 
eember 31, 1909, . $43,428 60 
For the period prior to 

January 1, 1909, . 7,03031 47 

7,073,r20 07 



8,785.297 SO 



Balance, South Metropolitan System, January 1, 1910, . $93,155 29 

(2) Issues of Metropolitax Sewerage Loan Boxi>s. 

The Treasurer of the Commonwealth, \mder the authority of the 
successive statutes, has from time to time issued bonds designated 
" "Metropolitan Sewerage Loan," as follows : — 

1 The wwd "Board" r^ers to the Metropolitan Sewerace Commiasion and the Metropolitan Wattr 
and Sewerage Board. 
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Metropolitan Sewer Loans, North System. 

Bonds issued. 



Datb or Salb. 



Apr. 2, 

Apr. S, 

Apr. 2, 

Apr. 2, 

Apr., 

Feb., 

Mm-.. 

Mar., 

Jan., 

Feb., 

Mm*., 

June, 

July, 

Aug., 

Nov., 

Nov., 

Jan., 

Jan., 

Feb., 

Feb., 

Feb., 

Mar., 

May 1, 

Oct., 

Oct., 

Nov., 

Nov., 

Deo., 

Apr., 

Deo., 

June, 

June, 

Apr., 

June, 

June, 

Apr., 

May, 

May, 

July, 

June, 

Mar. 



890, 
800, 
890, 
890, 
890, 
891, 
891, 
891, 
892, 
892, 
892, 
892, 
892, 
892, 
892, 
892, 



893, 
893, 
893, 
893, 
893, 
894, 
894, 
894, 
894, 
894, 
894, 
895, 
896, 
897, 
897, 
898, 
898. 
898, 
900, 
903, 
903, 
903. 
906. 
909, 



Amount 

of Bonda 

aold. 



1500.000 

500.000 

500.000 

500.000 

200.000 

50.000 

300,000 

18.000 

35.000 

29.000 

50.000 

436.000 

150.000 

150.000 

3.000 

200.000 

35.000 

25.000 

20.000 

5.000 

400,000 

94,000 

464.000 

4.000 

1.000 

15,000 

10.000 

6.000 

800.000 

30.000 

70.000 

10.000 

6,000 

155,000 

60,000 

265.000 

200.000 

50,000 

250.000 

55.000 

300,000 



Rate of 
Inttfeet 

(Per 
Cent.). 



$6,450,000 



S 

3 

3 

3 

3 

3 

3 

8 

8 

3 

8 

3 

8 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3H 

3H 

3 

3H 
ZH 
3 

ZM 
3H 
Z\i 
3H 



Prioe 
received. 



Date due. 



102.40 

103.02 

103.62 

102.327 

103. 

104. 

104. 

104. 

100. 

100. 

101. 

101.50 

101.50 

101.50 

100.50 

100. 

100.50 

100.50 

101. 

100.50 

100.25 

100.25 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

100. 

106.243 

106.243 

100. 

100. 

100. 

103.948 

104.9797 

106.2424 

104.419 

103.09 

101.196 



Jan. 1, 


, 1930 


Jan. 1, 


, 1930 


Jan. 1 


, 1930 


Jan. 1, 


. 1930 


Jan. 1, 


, 1930 


Jan. 1, 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1, 


. 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1, 


1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1, 


, 1930 


Jan. 1, 


, 1930 


Jan. 1 


, 1930 


Jan. 1 


, 1930 


Jan. 1, 


, 1930 


Jan. 1, 


1930 


Jan. 1, 


1930 


Jan. 1, 


. 1930 


Jan. 1, 


1930 


Jan. 1, 


1930 


Jan. 1, 


1943 


July 1, 


1943 


July 1, 


1943 


Jan. 1, 


1949 



Premium. 



$12,000 00 

15,100 00 

18,100 00 

11,635 00 

6,000 00 

35,130 301 



500 00 

11,060 001 

15 00 

175 00 
125 00 
200 00 
.25 00 
1,000 00 
235 00 



5,084 801 

22,843 751 

10,462 20 
9,959 40 
3.121 20 

11,047 50 
1.699 50 
3,588 00 



$179,106 65 



1 Readjustment of Treasurer. 
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Jfl 


L£TU 


0P03 


LITA 


N 


SEWEK 1 


-lOAXS, & 


>OLTH M 


rffra:M 


• 




Bonds 


issued. 










n^m^ -_ Cat* Amount 
Date or Sale. ^ ^^^ 

■old. 


• 

Bate of 
Interest 

(Per 
Cent.). 


Price 
reeeived. 


Date due. 

1 


1 Pmnhiin. 


Apr.. 1890 $100,000 


3 


103. 


Jan. 1 


, 1930 


13.000 00 


Apr.. IBM. . 






• 




400.000 


3 


103. 


Jan. 1 


, 1930 


12.000 00 


May. UM. . 










! 800.000 


8 


104. 


Jan. 1, 


1930 


12,000 00 


Aac., 18K. . 










300.000 


8 


100.585 


Mar. 1 


1935 


1.755 00 


Fob., 1806. . 










50.000 


3 


100. 


Mar. 1 


, 1935 




Dbc. 18W. . 










135.000 


3 


100. 


Mar. 1, 


1935 


- 


Dec.. 1898. . 










15.000 


3 


100. 


Mar. 1 


1985 


- 


June. 1907, . 










800,000 


ZH 


106 98 


Mar.l 


1935 


20.940 00 


June, 1896. . 










85.000 


3Hi 


100. 


Mar.l, 


1935 


4,086 00* 


June. 1899. . 










25,000 


3 


100 64 


Mar.l 


, 1936 


160 00 


June. 1899. . 










■ 1,000.000 


3 


100 64 


July 1 


, 1980 


6,400 00 


Sept.. 1900. . 










10,000 


3 


100 79 


Julyl 


, 1989 


79 00 


Sept.. 1900. . 










912 


3 


100. 


July 1 


, 1939 


- 


Apr., 1901. . 










40XNK) 


3 


100.915 


Mar.l 


, 1936 


866 00 


Sept.. 1901. . 










. 2.000.000 


3H 


106.71 


Jub- 1 


, 1940 


134,200 00 


Sept.. 1902, . 










14,000 


3 


100. 


Julyl 


. 1989 


- 


Sept.. 1902. . 










500,000 


ZH 


107.243 


Jub' 1 


, 1940 


36,215 00 


Sept.. 1902. . 










j 150,000 


3H 


107.2895 


Jub'l 


, 1940 


10,859 25 


Dec, 1902, . 












200.000 


ZH 


107.79 


Jul>' 1 


1940 


15.580 00 


Feb.. 190S, . 










100,000 


ZH 


106.25 


Jub'l, 


1940 


8.280 56> 


Apr., 1908, . 










100,000 


m 


106.75 


July 1, 


1940 


6.750 00 


Apr., 1908, . 










175.000 


IH 


106.75 


July 1, 


1940 


11.812 50 


Apr., 1908, . 










903,000 


3H 


106.75 


Jub' 1, 


, 1940 


13.702 50 


Apr.. 190^ . 










25.000 


ZH 


106.494 


Jub' 1. 


1940 


1,628 50 


Apr.. 1908, . 










133.000 


ZH 


105.9364 


July 1, 


1940 


7.895 42 


lUy. 1908, . 










996.000 


ZH 


106.2424 


Jan. 1, 


1943 


62.174 31 


May. 1908, . 










4,000 


ZH 


105.5453 


Mar.l, 


1935 


221 81 


July. 1904, . 










! 392.000 


ZH 


104.929 


July 1, 


1944 


19,321 68 


June, 1906, . 










154,000 


ZH 


103.09 


Jan. 1, 


1946 


4.758 60 


June, 1906, . 










21.000 


ZH 


108.00 > 


Jan. 1, 


1946 


646 90 


Apr., 1907, . 










300,000 


ZH 


101.85 


Jan. 1, 


1947 


5,550 00 


Apr., 1908, . 












700,000 


ZH 


101.40 


Jan. 1, 


1946 


9.800 00 














S8377.912 


$410,132 03 



' Readjustment of Treasurer. 



' Not issued or ddim«d until 1907. 



(3) Metbopolitan Sewerage Loans Sinking Fund. 

Under the authority of chapter 122 of the Acts of the year 1899, 
the Treasurer and Receiver-Gteneral of the Commonwealth was re- 
quired to consolidate the sinking funds of all the Metropolitan Sewer- 
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age Loans into one fund, to be known as the Metropolitan Sewerage 
Loans Sinking Fund. 

The Board received, during the year, from rentals and from other 
sources, to be applied to the sinking fund, $169.38. 

The sinking fund established has amounted at the end of each 
year to sums as follows : — 



December 31, 1899, 
December 31, 1900, 
December 31, 1901, 
December 31, 1902, 
December 31, 1903, 
December 31, 1904, 



$361,416 59 
454,520 57 
545,668 26 
636,084 04 
754,690 41 
878,557 12 



December 31, 1905, 
December 31,. 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 



$1,008,724 95 
1,146,998 68 
1,306,850 30 
1,492,418 98 
1,673,784 40 



(4) Annual Appropriations, Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1909, have been as fol- 
lows : — 

North Metropolitan System, 

Appropriation under chapter 104 of the Acts of 1909, . . $146,900 00 
Balance of appropriation under chapter 582 of the Acts of 

1908, 17,284 43 * 

Receipts from pumping and from other sources, . . . 1,525 72 



Amount approved by the Board for payment, . 



$165,710 15 
146,062 71 



Balance January 1, 1910, $19,647 44 



South Metropolitan System. 

Appropriation under chapter 105 of the Acts of 1909, 
Receipts from pumping and from other sources, 



Amount approved by the Board for payment, . 



Balance January 1, 1910, 



$105,700 00 
222 99 

$105,922 99 
97,279 56 

$8,643 43 



1 Of this balance, $12,609.43 is the remaining portion of the special appropriation of $40,000 made by 
chapter 582 of the Acts of 1908 for the restoration and equipment of the East Boston pumping station, on 
account of the Chelsea fire of April 12, 1908. 
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(5) Aknual Assessm^exts. 

Assessments for the year, amounting to $401,660.84, for the North 
Metropolitan System and to $457,371.71 for the South Metropolitan 
System, were required for the payment of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the North Metropolitan System were: for 
interest, $199,626.75; for the sinking fimd, $57,121.81; and for 
maintenance, $144,912.28. For the South Metropolitan System the 
requirements were: for interest, $301,688.47; for the sinking fund, 
$57,091.01 ; and for maintenance, $98,592.23. The assessments for 
the North Metropolitan System were made upon the cities and towns 
in the District in accordance with chapter 369 of the Acts of the year 
1906, and the assessments for the South Metropolitan System were 
made in accordance with ratios fixed by the Apportionment Commis- 
sioners appointed under the provisions of chapter 424 of the Acts of 
the year 1899. The respective assessments were as follows : — 







North Metropolitan Sewerage System, 




Arlington, . . . $9,169 53 | 


Revere, 


. $11,252 34 


Belmont, 






4,927 67 


Somerville, . 


56,184 31 


Boston, 






69,561 33 


Stoneham, 


4,766 06 


Cambridge, . 






92,920 56 


Wakefield, . 


8,125 52 


Chelsea, 






26,387 53 


Winchester, . 


9,453 68 


Everett, 






22,211 69 


Winthrop, 


7,704 96 


Lexington, 






3,378 52 


Wobum, 


10,556 11 


IkTaltf^An 






32,524 60 
18,968 48 






JKLcUUCU, 

Medford, 






Total, . 


. $401,660 84 


Melrose, 






13,567 95 






South Metropolitan Sewerage System. 




Boston, . . . $189,305 15 


Quincy, 


. $27,329 62 


Brookline, 






85,583 96 


Waltham, 


26,741 33 


Dedham, 






11,208 87 


Watertown, . 


13,537 62 


Hyde Park, 
Milton, 






14,539 42 
21,888 20 










Total, . 


. $457,371 71 


Newton, 






67,237 54 







(6) Expenditures for the Different Works. 

The following is a summary of the expenditures made in the va- 
Tious operations for the different works: — 



74 



METROPOLIT.\N WATER 



[Pub. Doc. 



CowaTBUcnoir axd AoQUwrxov or 
Works. 



For the Year endinc 
Deeembflr 31. 1909. 



Ftem Becinxiinc of Work 
to-Deoember 31, 1909. 



Ncfik MdropoUtttn SptUm. 
Oricinel ■ystem, main line and branehea, 

Lexington branch. 

Everett branch, 

Wakefidd branch. 

Stoneham branch, 

Revere extension. 

Cbdaea and Everett outlets. .... 

Wakefield branch extension 

Belmont extension 

Maiden extension: — 

Administration. 

Section 64 

Land takings, purchase and recording. 

Bulkhead, Chelsea Creek 

Stable and locker. East Boston 

North System, enlargement: — 

Administration. 

Deer Island pumping station, extensions and 

additions. 

East Boston pimiping station, extensions and 

additions, 

Real estate: — 
Legal, conveyancing and expert, . 



Total for North Metropolitan System, 

South Metropolitan System, 
Charles River valley sewer, main line, 
Neponset River valley sewer: — 

Main line, 

Brookline branch, .... 



High-level Sewer: — 

Administration, 

Apportionment commission. 

Land takings, purchase and recording, 

Quincy force main, 

Quincy pumping station 

Section 43, Quincy 

Section 44, Quincy, 

Section 45, Quincy, 

Section 46, Quincy, 

Section 47, Quincy 

Section 48, Quincy 

Sections 48 and 49. embankments, Quincy, 

Section 49, Quincy, 

Section 60, Quincy 

Section 61. Quincy 

Section 62, Quincy, 



Amounte e«rriei /ortMVif, 



$12,743 68 



- 




$6,383,967 67 


- 




68,686 16 


- 




64377 12 


- 




36,098 29 


- 




11,674 10 


- 




215,722 79 


- 




71,216 41 


- 




190,081 97 




$3,610 46 

68,792 27 

4,689 90 


67,363 06 


$12,743 68 




67,092 63 




- 




3,231 00 


10 00 




81 15 



$6,136 86 



97,937 39 



26,129 66 



800 



128,211 91 



$140,965 49 



$2 64 



$2 64 



$5,798 52 



120,399 73 



26,443 02 



800 



152.649 27 



$6,312,130 61 



$800.046 27 



$866,595 66 
44.935 80 



911.631 46 



$51,621 43 

2.000 00 

355.626 09 

18.351 71 

11.705 68 

411,749 22 

299.543 47 

76.139 36 

62.551 26 

109.786 58 

295.319 29 

81.548 64 

169.020 18 

109.570 35 

87.203 68 

156.800 65 



$2,297,637 69 $l,ni,677 73 
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Sna MiOBpiilitiA Br^tm — Coa. 



SaelioB O, Qohwy. 



«. UatoD 

W. Mauw, 

n.HUtaci, 

II. HatoD. 

B, uaioD. 

B, Ifilbm 

a. Hyde Pwk 

W, Hyde Pvk 

IT, Hyde Park, Stow Bniok amine, - 

S. Hyds Park tad Ratbviy, 

K, W«t RoLbuiT, .... 

v. W«t Rmbury 

ri, W«t Roxbury, .... 
t, W<M Rorbory. .... 
'3, W«t Rmbniy. .... 
^4, y/tmt RoEbury and Hmbury, . 
rfi, Roxbuiy 

77, Roxbury, Ward Stnot pumpiBC 



SectioaSO, daym 

lioe,. . . 



1, Wert Roibary 



SHrtion SI. E 



SeetiDDBC, d 



SI. BrooUiiw, 
SI, Bnokline, 

82. day work. Pack nnet a 

83. Broaklina, 

B4. Bnokliiw and BcichUm, 
it, Brichton. . 
BA, day work, Brighton. 

Smtiaii 80, Bri(hb>n. . 



TntalCvSi 
Total f«eo 



h UetropolitoD Syitom, . 
tmctioD for both ayatcma. 



tu»-.ss;i*ti.;it.STT n 



««.0U4t 
IflLSIS It 
lOMIt 90 
KKTMW 

«8,TS) N 

M.oet 71 
iM.Mtai 

gD,»« u 
iiMMn 
m.tti K 
i»,iu u 

4T,U4«) 
tl.)3I37 



U3,MS 71 



li.esaii 

117.DH 7t 
4H,1K>41 

U7,1M M 



i*.mu 
»4.>7a«i 

I»,M4U 

lU.ltl 01 

i,aN IS 

»),818 87 
3MMi 70 

ta,«ii a 

S7.IBt 88 
7,8M0B 
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\f 1 ' ■ « « ♦ » ^■. 



*.f *r'i|i(jl'*'n> "5' ■■•■ ■ 

I 



Fkr cte Ymt 

rVnmhK- 31. IMS. 


ofWoiito 
DnBmbvU.lMI. 


fM«.nc 71 




tM3 J42 r 


S2J8S.107 40 
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GkNKRAL CHAmACTEB OT EzFENinTuxas. 



For the Tear endiziK 
December SI, 1M». 



AwunuU hnmgkt J arwmri, 



t2M58M 



Norik MwtropoUian Swalem — Con. 

AdTertieuis, 

Labor and teaming, 

XoolSt ^yr^*" M* ' y and applianoeBt ...... 

oemeDt, lumber and other field suppliee and espenees. 



Ckmtracte: — 

Woodbury A TiWghton Co., contxafOt 74, erteneion of engine, boiler, screen- 
house and coal-house at East Boston pumping station, .... 

AUis ChalmetB Co., contract 68, addition to pumping plant at Deer Uand 
pumping station, 

Walter A. Wentworth Co., contract 72, ertenaion of eopme and eoal-4¥)iciseB 
at Deer Uand pumping station, 

Sundry biDs paid under contract §4, 



Beal estate: — 
Settlements, 
Legal, convi^yBneing and 



Total for North Metropolitan Ssrstem, 



SauH Metropolitan Sjfatem, 

High4ael Sewer. 
Administration: — 
Telephone, lighting, heating, water and caxe of building, 
Miscellaneous exi>enses, 



inspectons, rodmen, labarers and others. 
Tools and repairs of same, .... 

Brick, cement, lumber and other field supplies. 

Teaming and ex pr ess, 

Land t-akingw, purchase and recording. 



Higk4e»el Setoer Extention. 
Administration: — 

Commissioners, 

Secretary, 

Clerks and stenographers, 

Traveling, 

Stationery, printing and office supplies. 

Telephone, lighting, heating, water and care of building. 

Rent and taxes, main office, 

Misodlaneous expenses, 



Atnounte earriei forward. 



12 64 



11,166 67 


87S00 


225 00 


155 16 


85 75 


08 51 


— 



$15,401 64 
2,550 88 
7,438 64 



25.400 11 



$8,075 00 

84,6U00 

84,755 56 
12,743 58 



90,189 14 



$18 00 



18 00 



$140,965 49 



$2 64 



$2 64 



$2,106 09 



$2,106 09 



$2 64 
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GSNBRAL ChABACTSB OP EXPKNDITUBKS. 



For the Year ending 
December 31, 1909. 



Amounts brought forvHtrd, 



South Metropolitan System — Con. 

High'Uvel Sewer Extension — Con. 
Engineering: — 

Chief engineer, $1,260 00 

Engineering aasistants, 1,820 00 

Inspeoton, Oil 11 

Traveling expenses, 

Stationery, printing and office supplies, 7 28 

Engineering and drafting instruments and tools, ... 

Engineering and drafting supplies 37 52 

Telephone, lighting, heating, water and care of building, . 257 27 

Rent and taxes, 296 54 

Miscellaneous expenses, 31 35 



Advertising, 

Labor and teaming $1,457 04 

Tools, n^achinery and appliances, 85 40 

Brick, cement, lumber and other field supplies and expenses, 131 85 



Contracts: — 

Bruno dcPetitti, Section 81, .in part, $4,583 82 

Hugh Nawn Contracting Co., Section 81, in part, . 1,605 49 

Hugh Nawn Contracting Co., Section 85, in part, . 1,446 60 

D. F. O'Connell Co., Section 85, in part 17,166 02 

Qlenn dc Broderick, near Section 86 1,917 43 

Chas. J. Jacobs Co., Section 86 8,310 25 



Real estate: — 
Settlements, .... 
Legal, conveyancing and expert, 



$5 00 



Total for South Metropolitan Sjrstem, 



Maintbnancs and Opbbation of Wobks. 

North Metropolitan Sifstem. 
Administration: — 

Commissioners, 

Secretary and assistants, 

Rent. 

Heating, lighting and care of building, .... 

Postage. 

Printing, stationery and office supplies, .... 



Amount carriei /ortvorrf. 



$2,106 09 



4,610 97 



1,674 29 



35,029 61 



5 00 



$2,333 33 

2,264 00 

234 97 

133 29 

30 00 

489 78 



$5.485 37 



$2 64 



43.425 96 



$43,428 60 
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GSNKRAL ChABACTKB OF ExPSNDITUBnB. 



For the Year ending 
Deoeciber 31, 1909. 



AmourUa brought fonoari. 



North Metropolitan Syttem — Con. 
Alewife Brook pumping station: — 

Labor, 

Fuel 

Oil and waste, 

Water, 

Packing, 

Repairs and renewals, 

Telephones, 

General supplies, 

Misodlaneous supplies and expenses, ... 



Sewor lines, buildings and grounds: — 
Engineering assistants, . 

Labor, 

Automobiles, 

Brick, cement and lime. 
Castings, ironwork and metals, . 
Freight, express and teaming, 
Fuel and lighting, .... 
Jobbing and repairing, . 

Lumber, 

Machinery, tools and appliances, . 
Paints and oils, .... 
Rubber and oiled goods. 
Sand, gravel and stone, 

Telephones, 

Traveling expenses. 

General supplies, .... 

Miscellaneous expenses, . 



HcHBSs, vehicles and stable account, 

Renewal East Boston pumping station, account Chdsea fire, April 12, 1908: 
Supplies and expenses, 



Total for Ncvth Metropolitan Sjrstem, 



South MetropolUan Sytiem. 
Administration: — 

CommissionCTB, 

Secretary and assistants, 

Rent, 

Heating, lighting and care of building. 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Travding expenses, 

Miscellaneous expenses, 



Atnount earriei forward^ 



182,942 05 $13,011 32 



7.661 00 

1,291 86 

243 27 

271 44 

37 32 

344 59 

63 20 

68 16 

1,159 62 



12,525 00 

22.848 95 

237 28 

451 70 

265 44 

10 00 

94 83 

136 05 

502 21 

211 03 

335 70 

453 82 

40 95 

16 10 

1,006 61 

613 36 

80 60 



$4.464 25 



4,675 00 



$1,166 67 

2.348 08 

234 97 

252 51 

30 00 

449 63 

23 84 

13 50 

7 67 



94,082 51 



29,829 63 



9,139 25 



$146,062 71 



$4.526 87 
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Genbral Character of Expexditures. 



' For the Year ending 
December 31. 1909. 



AmounU brought foneari. 



South Metropolitan Sgttem — Con. 
Sewer lines, buOdingv and srounds — Con. 
Freicht, expresB and teaming, .... 

Furi and lighting, 

Jobbing and repairing, 

Lumbo*. 

Machinery, tools and appUancee, .... 

Psints and oik, 

Rubber and oiled goods, 

Sand, gravel and stone, 

Triephones, 

Traveling expenses, 

Geneial supi^iee, 

MJsrrilanfous expenses, 



City of Boston, for pumping and interest, 
Horsedi, vehides and stable account. 



124.095 OS I80.S55 49 



25 
118 35 

34 40 
190 35 

37 10 

166 43 

167 28 
36 00 
42 98 

409 n 

241 78 

56 51 



Total for South Metropolitan S>-stem, 



25,602 17 
7.700 00 
3.321 90 

S97.279 56 



(6) Beceipts. 

The receipts f n>m the sales of property, from rents and from other 
sources, have been credited as follows : — 



AcoorxT. 


For the Tear 

ending 

December 31. 1900. 


From Beginning 

of Work to 
December 31. 1909. 


Xoith Metnvolttan System. — constnKtion, 


S10,4S3 97 

22399 
169 38 


946407 18 

1 V Mt^ OO 




11,409 82 
11,559 94 




MetitHpohtaa fUtiauag* lioaBsi Sinkng Fand. 


1.479 7U 
1491 20 


Totab. 


$13,34309 


972,111 S4 



The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board: — 

Offiee fumiture* fbEtiunes and supplies: engiaeeriagr and seientifie instruments 
and supplies; horses, vehicles* field maehin^nr, ete.: maehinery^ tools and 
other apphaztees and supplies: real estate eonoeeted with works not com> 
pleted: eompleted works, ineludiag r^al «sl«x^ ««ixxft«\*d tbfti«with. 
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(d) lAahilities. 

The sums due on monthly pay rolls amount to $748.62, and there 
are other current bills unpaid which have not yet been received. 

Amounts on Monthly Estitnates, not due untU Completion of Contracts or 

untU Claims are settled. 



Name. 


Work. 


Amount. 


High-level Semr: — 

National Gontnetins €^ 

£. W. EveEaon A Co., .... 

Hish4eTd Sewer Eztemrion: — 

Timothy J. O'ConneU, .... 
Geo. M. Biyne Co., .... 
Hush NawB Ocmtiaetiog Cio., 

N<vth If etrapoiitaii Conetroetion: — 
Allis-ChalaMn Co., .... 

Woodbury A Lrachton Co., . 


Sect. 73, contract abandoned, . 
Sect.75, 

6ect.82, in part, 

8ect.85, in part, 

Sect. 85. in part, 

Addition to pumping idant at Deer Island 
pumping station, 

Ertension of engine, boiler, screen-house 
and coal house at East Boston pumping 


95,5161171 
1,000 00 

60 00 

2,508 51 

500^00 

34.615100 
1,425 00 




$45,624 68 



1 Damages claimed by the Commonwealth on account of the abandonment of the contract exceed 
this amount. 

Claims have been made by the following parties, but it is impos- 
sible to state the amounts due for land and other damages, as no 
sums have been agreed upon, and suits are now pending in the courts 
for the determination of most of them : — 

Anna L. Dunican, Carrie S. Urquhart, N. Jefferson Urquhart, 
Edwin N. Urquhart, Richard Jones, James Doherty, Michael Ni- 
land, William H. Gibbons, Francis Normile, Gteorge A. Gk)ddard, 
Boston & Albany Railroad Company. 



IX. CONSUMPTION OF WATER. 

There has been a gratifying decrease in the consumption of water 
in the Metropolitan District during the past year. The daily 
average quantity of water supplied from the Metropolitan Water 
Works to the District was 119,386,000 gallons, as against a daily 
average consumption of 127,301,000 gallons in the preceding year, 
a decrease in the total daily average consumption of 7,915,000 gal- 
lons, and a decrease in the daily average consumption per inhabitant 
from 134.7 gallons to 123.7 gallons. Thes^ ax^ \3afc qjx'w^^y'^^ ^^ 
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determined at the pumping stations and by the flow through the 
Weston Aqueduct, and include also the estimated yield at Spot Pond. 
The daily average quantity of water measured by the Venturi meters 
as delivered to the various mimicipalities is, owing to leakages from 
the reservoirs and pipe lines, and also to some extent to the use of 
water at the pumping stations, somewhat less than the amount 
above given, the daily average quantity consumed, according to the 
latter measurement, being 119,119,100 gallons, a daily average con- 
sumption per inhabitant of 123 gallons. This reduction in the con- 
sumption of water is due in part to the absence of long-continued 
periods of cold weather during the winter, and of hot, dry weather 
during the sunmier, and also, to some slight extent, due to the use of 
oil in place of water for street sprinkling ; but the chief cause of the 
reduction is undoubtedly the increased use of water meters and 
greater vigilance on the part of municipal authorities. 

The decrease in the total consumption occurred in every one of 
the municipalities except the city of Everett and the towns of Wa- 
tertown and Lexington, and in every municipality except Watertown 
the daily average per capita consumption was decreased. 

The great per capita reduction which has resulted in the munici- 
palities of Melrose, Medford, Swampscott and Winthrop, where there 
has been the greatest activity in the installation of meters, shows 
conclusively the good effects which have resulted from their intro- 
duction. In fact, those cities and towns where meters have been 
more generally introduced have shown a notable comparative decrease 
in the amounts of their annual assessments, especially in comparison 
with other cities and towns where there has been much less metering 
of services. 

In the city of Boston, where 6,584 services have been equipped 
with meters during the past year, the daily average consumption has 
decreased by 4,349,400 gallons, a reduction of the daily average 
consumption per capita from 158 gallons to 149 gallons. 

The direct influence of the introduction of meters in the four 
municipalities above named is also shown in the annexed diagram, 
upon which the consumption of the year 1909, in comparison with 
that of the year 1908, is indicated. 

That a very large proportion of the water supplied to the District 
continues to be wasted is evident when it appears that the average 
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rate of consumption in the District between the hours of 1 and 4 
in the morning is 82 gallons per inhabitant, or just two-thirds of 
the average rate of consumption for the entire day, and that the 
rate of this night consumption in several of the cities and towns is 
more than one-half of that for the whole twenty-four hours. 

The greatly increased consumption of water in continuous periods 
of very cold or of very hot and dry weather shows that large amounts 
of water are drawn unnecessarily or for purposes for which munici- 
pal water supplies were never intended, and which if generally prac- 
ticed would render the supplies absolutely inadequate or of immod- 
erate cost. 

By the Act of the Legislature of last year the duty of supervising 
and promoting the enforcement of the law relative to the use and 
care of meters in the Metropolitan District was placed upon the 
Board. The returns called for by the Board from the various cities 
and towns show that there has been during the past year a general 
compliance with the requirements of the Act, that every city and 
town shall equip with meters all new water services installed and 
shall also equip in each year at least 5 per cent, of all services in- 
stalled prior to January 1, 1908. The city of Quincy, however, has 
not complied with the provisions of the law, either as to the metering 
of the old services or in the equipment of new services. 

It is made the duty of the Board to notify the Attomey-Greneral 
of the violation or neglect to comply with the provisions of the Act 
of 1907 on the part of any city or town, and the municipality is 
made liable to a forfeiture or penalty for each day after December 
31, 1908, during which such violation or neglect continues. 

At the end of the year 28.35 per cent, of all the water services 
in the District had been metered, while at the beginning of the year 
the number metered was 21.5 per cent. Several of the cities and 
towns have proceeded far beyond the requirements of the Act. Ex- 
cluding the city of Boston, 53.5 per cent, of all the services are me- 
tered, and in six of the cities and towns. Maiden, Melrose, Watertown, 
Milton, Belmont and Swampscott, substantially all the services are 
equipped with meters. 
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1, 2I.£i:t2..:lt.^is. 

vw^trtu-.m^r: '♦tt>ti-T "-.^ rill* -^iftf.rrii* '*Tir!rsiir5 inaiiicathigii a'^' 
f:tvVv*7< -vhi^r^ 'Jofi-i^ 'rauLViA a-ci^maiiiL ou* jiari ;3Eoe yfng*^ 
iaitautr^rtJ^ ^-.ir^r,-* ha-^* -n -ie oarti: twij ir dir*»e j»»«r5 hRsa caaiMiffhed 
AT '♦wr^tia g^,icSA La. :hi* Lim*» TriiiriiL aatrd*- bijigi esgeci*IIy iilSECted by 

% ^cHfTjuti. pf:rirA of nitnift- riu^ emiiainj of iLbese inffcdaciiig joints 
nxfhsdlr fXfjPXfikAf^,^ ifx rbr r^iSL^rrL riuit tlie rabba- became cariMMuzed 
MU't l//^» InA vimTtWutiZ propenlei. Some of nfaese ribiier iiwularing 
joiiifjt iwrr^ ru'iV fc^^ti rfrfrlacftfi wirii wooden jotnis- wMdi are ncyl only 
fcj« «cp«<i?ftAlv«<r fcnn ft^«tt to be imdetRj more eiwiiiriiig and effident. 
Ia tb^ likyitifg of ni^fw pipe IiiK« during tbe pa^ jcar irooden stmres 
Iwair^ ifthffn kyilmitnted for lead and jnte in joints at intervals of 
$i\ffm% U)() ihf^ Thin can be done npoik the new Knes without great 
u44hurt$sd fixpfiuste^ and the resalt has so far profed Terr satisfsctoiy. 
Tfa^ ^fxamuinxuff^ which hare been made indicate that the de- 
kirtuciivfz (ifif^H of eXex^rfAjUc action still goes on in greater or 
\em (Utf^Tf^'. according to the situation^ and the Board has deemed it 
turf'^rmnry to aitk in its request for the appropriations for maintenance 
d firing the currrmt year a sufficient sum to relay a portion of the main 
pijHt on liffylhUm Street in Cambridge which has been peculiarly 
nffii^dfsAf and which it is feared has reached a condition calling for 
nitf*4*Ay AiU'Mtion. 

XL RKCOMMENDATIONS FOR LEGISLATION. 

Tfirj Hoard in its al}«tract of the annual report to the Legislature, 
pn^nouUu] at thr5 beginning of the session of the year 1910, recom- 
uu^wUul ihiit it I'K* authorized to construct a new main for the high- 
m^rvm^ diMlriciH of Lexington and Arlington and also an additional 
ninin for tluj Hnf)i)ly of the East Boston district of the city of Boston. 
TIh' Hu'otnrrKjndntioiiH made are as follows: — 

** HorrMj (UiUHivwi'iiou additional to that authorized last year seems 
to Im' rnllod for during the coming year. A new 16-inch main is 
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If the small acMitioiial appropriation requested for the purpoBe, on 
account of maintenance, is made, the Board will at once proceed to 
carry out the proposed improvements of the Cochituate watershed by 
disposing of the surface drainage of the village of Cochituate in Way- 
land, for which plans and specifications are completed. 

Various minor works for the protection of the water supply and 
the prevention of the pollution of the water are contemplated to b^ 
made upon the maintenance account. 

If the authority asked for is obtained in accordance with its rec- 
ommendations, the Board will forthwith proceed to lay a new main 
in Arlington for the reinforcement of the high service, and will also 
lay an additional main in Chelsea across Chelsea Creek for the better 
supply of the East Boston district. 

It is also anticipated that arrangements will be completed by which 
the Board can proceed to the installation of a power plant at the 
Wachusett Dam in Clinton, for which an appropriation of $115,000 
has already been made, with an additional sum of $7,000 for coinr 
pleting the power and gate house. 

The work of enlargement and equipment with engines, pumps and * 
boilers of the pumping stations at East Boston and at Deer Island ^ 
is in progress and will be actively prosecuted during the year. 

The Board has been called upon by the city of Quincy to proceed • 
to the construction of a small pumping station and force main in 
order that the sewage of a low area in the eastern part of that city 
may be lifted into the Metropolitan High-level Sewer, as required 
by the original High-level Sewer Act, and this construction will prob- 
ably be undertaken early in the current year. 

The detailed reports of the Chief Engineer of the Water Works 
and of the Chief Engineer of the Sewerage Works, with yarions 
tables and statistics, are herewith presented. 

Respectfully submitted, 

HENRY H. SPRAGUE. 
HENRY P. WALCOTT. 
JAMES A. BAILEY, JR 

Boston, February 26, 1910. 
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REPORT OF CHIEF ENGINEER OF WATER WORKS. 



To the Metropolitan Water and Sewerage Board, 

Gentlemen : — The following is a report of the work under the 
charge of the Chief Engineer of the Metropolitan Water Works for 
the year ending December 31, 1909. 

General Statement. 

The Chief Engineer has under his charge not only the design and 
construction of new works, but also the maintenance and operation 
of the works already constructed. During the past year the amount 
of construction work in progress has been larger than for several 
previous years, the principal items of which are the completion of 
a 48-inch main for increasing the supply of water in the Boston 
low-service district, the laying of 24-inch and 16-inch mains to re- 
inforce the supply in Chelsea, Eevere, Winthrop, Swampscott and 
Nahant, the laying of a 12-inch main connecting with the Arlington 
standpipe, for the purpose of supplying water to the higher portions 
of the town of Belmont, and the laying of a portion of a line of 60- 
inch pipe, about 7 miles in length, for the purpose of bringing an addi- 
tional supply of water from the Weston Aqueduct into the Metro- 
politan District. A contract has also been made for an additional 
pumping engine for the supply of the southern high-service district, 
which includes the city of Quincy, the towns of Milton, Watertown 
and Belmont and the higher portions of the city of Boston. 

In connection with the maintenance of the works, improvements 
have been made at the Clinton sewerage filter-beds and at Lake Co- 
chituate; changes have been made in the 30-inch high-service main 
in Maiden, made necessary by the abolition of grade crossings, and 
in the 48-inch main in Cambridge, made necessary by the construc- 
tion of the subway of the Boston Elevated Railway. An addition to 
the West Roxbury pumping station has been constructed in which 
has been installed a pumping engine and boiler. 
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Oeganization. 

Since July 1, William E. Foss, who had previously had special 
charge, as division engineer, of electrolytic investigations and con- 
struction work in the Metropolitan District, has had more general 
charge of engineering work as assistant to the Chief Engineer. 

The principal assistants employed under the direction of the 
Chief Engineer at the close of the year were as follows : — 

William E. Foss, . . Assistant to Chief Engineer, 

Elliot R. B. Allardice, Superintendent, Wachusett Department, 

Charles E. Haberstroh, Superintendent, Sudbury Department. 

Samuel E. Elillam, . Superintendent, Pipe Lines and Reservoirs, Dis- 
tribution Department, 

Arthur E. O'Neil, . Superintendent, Pumping Stations, Distribution 

Department, 

Alfred 0. Doane, . Division Engineer, specially in charge of engineer- 

ing work at pumping stations, 

George E. Howe, . . Asfi^iqn^ .JPngineer, 

Clifford Foss, . . As^ikidni ^Engineer, 

Benja^dn F. Hancox, . Assistant in charge of Drafting Department, 

William E. Whittaker, Office Assistant, 

Arthur W. Walker, . Biologist, 

William W. Locke, . Sanitary Inspector. 

At the beginning of the year the engineering force, including 
those engaged upon both the construction and maintenance of the 
works, numbered 40, and at the end of the year 48. 

There has also been a maintenance force, exclusive of the en- 
gineers above mentioned, averaging 249, employed in the operation 
of the several pumping stations and in connection with the mainte- 
nance of the reservoirs, aqueducts and pipe lines, and in doing minor 
construction work. 

The number of men employed in the maintenance force of the sev- 
eral departments has been as follows : — 
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The laving of xhh main reduced the Ic^ss of bead by friction 
betwwn the pumping station at Chestnut Hill and the section of the 
<fjty of Ilofc-ton lying between Roxburr and Dover Street 20 to 
25 feet. For the purjxrtie of preventing injury to this main by dec- 
trolywB, insulating joints of wood were made at intervals of about 
5W feet. 

The total cost of the work was as follows : — 

Knirineerin^y $5,720 59 

Pipe« and speeial castings, 95,912 75 

Valves and valve chambers, 9,640 94 

I>aying pipes by contract, 37,996 06 

liesurfacing streets in Brookline. 4^653 63 

Cban^g location of pipes of Brookline Water Worics, . . 542 21 

8t<K;k and labor on connection with existing pipes, . . . 8,231 88 

$162,698 06 
60-iKCH Supply Pipe Line. 

The Legislature of the year 1909 authorized the expenditure of 
$760,000 for constructing a pipe line for the purpose of bringing 
additional water from the Weston Aqueduct into the Metropolitan 
District. The work to be done involves the laying of about 32,250 
foet of 60-inch cast-iron pipe and the construction of a pressure 
tunnel 6 feet 4 inches in diameter, 1,900 feet long, and a cement- 
lined and concrete-covered steel pipe 6 feet 4 inches in diameter and 
600 feet long. 

Contracts for furnishing 8,000 tons of 60-inch pipe were made 
about the middle of May with the United States Cast Iron Pipe and 
Foundry Company of New York, N. Y., and the Florence Iron 
Works of Camden, N. J., and for 200 tons of special castings with 
the Standard Cast Iron Pipe and Foundry Company of Bristol, Pa. 
The value of work done under these contracts on December 31 was 
approximately $142,070. 

On August 18 a contract was made with the Charles J. Jacobs 
Company for laying about 8,000 feet of this pipe, extending from the 
corner of Beacon Street and Chestnut Hill Avenue, in Brighton, 
through Chestnut Hill and Commonwealth avenues, and through 
land of the Commonwealth alongside the Cochituate Aqueduct to a 
point near the ventilating chamber of the aqueduct in Newton. 
Tronch excavation under this contract was begim on August 26, pipe 
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laying on September 1, and the work was continued with an average 
force of 87 men until December 24, when active operations were 
suspended for the season. The value of the work done under this 
contract on December 31 was $25,902.53, which includes the laying 
of 5,349 feet of 60-inch pipe and the excavation of 2,518 cubic 
yards of rock. 

Joints of wood, in place of the ordinary lead joint, have been 
placed in this pipe line at intervals of about 500 feet, for the pur- 
pose of reducing the amount of electric current flowing on the pipe 
line. The construction of the pressure tunnel and the laying of 
about 9,800 feet of 60-inch pipe will be contracted for early in the 
coming year. 

24-INCH NOBTHEEN HiGH-SEEVICE PiPE LiNE IN.EvERETT, ReVERB 

AND Chelsea, Section 33. 

At times during the summer season when the use of water for street 
and lawn sprinkling was very large the main supplying water to the 
towns of Winthrop, Revere, Swampscott and Nahant has for several 
years been of inadequate size to supply the quantity of water used 
without undue loss of pressure, and to remedy this condition the exist- 
ing main has been reinforced by laying a 24-inch main from the 
junction of Broadway and Hancock Street, in Everett, through Broad- 
way, High, Foster, Arlington and Nichols streets, in Everett ; Nichols 
Street, Washington Avenue and Fenno Street, in Chelsea, and Fenno 
Street, in Revere, to the junction of Broadway, a distance of 12,326 
feet. 

A contract for furnishing pipe and special castings required for 
this work was made with the Standard Cast Iron Pipe and Foundry 
Company of Bristol, Pa., on May 7, and a contract for laying the 
pipe was made with Camoia & Williams of Boston, on July 16. 

The contractors began the work of laying pipe on July 20 and 
completed the pipe layitig on December 17. The force employed 
averaged 44 men. 

All connections between this main and the existing main were made 
by the maintenance force. A portion of the main between Murray 
Street, in Chelsea, and Broadway, in Revere, about 6,585 feet in 
length, was placed in service on December 9, and the remaining por- 
tion was first used on December 30. 



96 BIETROPOLITAN WATER [Pub. Doc. 

The immediate effect of the use of this main was to increase the 
pressure near the junction of the pipe lines supplying Nahant and 
Swampscott about 6 pounds per square inch. The effect during the 
summer season^ when the consumption is large, will be much greater. 
The final payments for laying the pipes have not been made, but the 
cost of the whole work will vary but little from $59,200. 

16-INCH Pipe Line foe the Supply of Wintheop, Section 32. 

This main, 3,945 feet long, extending from near the Beachmont 
Station of the Boston, Eevere Beach & Lynn Railroad, in Revere, 
through Winthrop Avenue to the Winthrop town line, has been laid 
to improve the supply in the town of Winthrop and takes the place 
of a 12-inch main belonging to the town of Revere, which has here- 
tofore been used for the supply of Winthrop. 

The laying of this pipe was commenced by Camoia & Williams, 
contractors for the work, on August 4, and carried on with a force 
of from 21 to 56 men. The work of the contractors was completed on 
September 25, after which the connections with the existing mains 
were made by the maintenance force, and the new main was placed 
in service on October 23. The cost of the work, including labor and 
materials, was $12,500. 

NoBTHESN Extra High-sebvice Pipe Line to Belmont, 

Section 34. 

In order that buildings on the higher land in Belmont may be 
supplied from the Metropolitan Works, a 12-inch pipe line, 1,610 
feet in length, has been laid from the standpipe on Arlington Heights 
through Park Avenue, in Arlington, to the Belmont line. This work, 
with the exception of the connections, was done by Angelo De Marco 
& Co., under a contract made on August 12. The connections with 
existing mains were made by the maintenance force and the line 
put in service on November 18. A 6-inch Hersey detector meter, 
model P.M., with a 3-inch meter on the by-pass, was set on Park 
Avenue at the Belmont line. This meter automatically registers the 
ordinary domestic consumption of a few takers as well as the 
larger quantity required in case of fire. The cost of this work was 
$4,604.43. 
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Pumping Engine fob the Southern High Seevioe. 

On September 21 a contract was made with the Holly Manufac- 
turing Company of Buffalo, N. Y., for the construction and erection, 
at the low-service pumping station at Chestnut Hill, of a triple ex- 
pansion, crank and fly-wheel pumping engine, having a capacity of 
40,000,000 gallons in twenty-four hours, for the sum of $99,769. 
The making of detailed drawings of the engine has been in progress 
for several months and construction work has been recently com- 
menced. The contract calls for the completion of the work before 
March 12, 1911. 

Miscellaneous. 

At the Wachusett Dam inscriptions have been cut in the gran- 
ite gate posts at the Boylston Street entrance, and two bronze tab- 
lets have been placed on the exterior face of the lower gate-chamber 
briefly setting forth historical facts relative to the Metropolitan 
Water Works, particularly the Wachusett Reservoir. The cutting 
of the inscriptions cost $228.80, and the two tablets cost $425. 

A tile floor has been laid in the exciter room at the lower gate- 
house at the Wachusett Dam, at a cost of $203.37. 

The maintenance force has unloaded from cars about 9,840 tons 
of pipes as received from the foundries, and loaded 7,310 tons on 
teams of contractors who have laid the pipes. On account of lack 
of storage room at the Chestnut Hill pipe yard, and in order to 
shorten the length of haul, arrangements have been made with the 
Boston & Albany Railroad for the use of land near the Woodland 
Station, in Newton, for use in storing 60-inch pipes, and since No- 
vember 24 the pipes have been received and stored at that point. 
About 350 tons of pipe which are to be laid to reinforce the supply 
in Swampscott were inspected and unloaded, and are now stored on 
land near the Swampscott Station of the Boston & Maine Railroad. 

Engineeeing. 

The work of the engineering force in connection with construction 
has included the preparation of plans and specifications for the pur- 
chase of pipes, valves and other materials for use in connection with 
the several pipe lines which have been under construction ; the super- 
vision of the several contracts for pipe layings tlva -^x^-^^x^ldssv^ ^\ 
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speeifieatione and the examination of plans for the new pumping en- 
gine at the Chestnut Hill Station ; the making of survejB, plans and 
estimates of eoet of new mains for the supply of East Boston, Ar- 
lington and Lexington; and the making of Bwrvejs and borings to 
determine the most economical plan for a tnnnel on the line of the 
eo-inch main in Newton. Considerable time has been spent upon 
record plans of completed worL 
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Raiitfaix and Yield. 

The rainfall on the several watersheds for the whole year was from 
3*5 to 4 inches below the average. During the latter half of the 
year the rainfall was about 5 inches less than the average for the 
corresponding period but not as low as during the previous year. 
The yearly total on the Wachusett watershed was 44.50 inches and 
on the Sudbury watershed 41.75 inches. 

Statistics relating to the rainfall and yield of watersheds may be 
found in Appendix No. 4, tables Nos. 1 to 8. 

Stobage Besebvoibs. 

The quantity stored in all the storage reservoirs on January 1, 
1909, was 68,890,300,000 gallons. During January, and untU 
February 9, the yield of the watersheds was less than the consump- 
tion and the amount of storage was reduced to 57,300,000,000 gal- 
lons. During the following three months the rainfall exceeded the 
average and on May 10 the quantity stored had risen to 78,406,000,- 
000 gallons. The maximum storage was on June 14, when the 
reservoirs contained 79,112,800,000 gallons, which was very nearly 
the same as the quantity stored on the corresponding date in 1908. 
There was an almost continual loss of storage from the middle of 
June until December 31, although the loss during the last three 
months of the year was less than in 1908, and at the close of the 
year the quantity stored was 62,101,500,000 gallons, or 3,211,200,- 
000 gallons more than at the beginning of the year. 

The following table gives the quantity of water stored in the stor- 
age reservoirs at the beginning of each month : — 
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Quantity of Water stored in Wachusett Reservoir, and in Reservoirs on Sud- 
bury and Cochituate Watersheds, at the Beginning of Each Month. 



Datb. 



1909. 

January 1, 

February 1, 

March 1, . 

April 1, . . . 

Mayl, 

June 1, . . . 

Julyl. 

August 1, . 

September 1, . 

October 1, . 

November 1, . 

December 1, 

1910. 
January 1, 



In Wachusett 
Reservoir 
(Gallons). 



46.176.000.000 
44.405,700.000 
51.397,300.000 
56.174,400.000 
62.215,400,000 
63,692,600,000 
63,012,200.000 
60.461,500.000 
57.900.700.000 
57.054,400.000 
54.453,500,000 
50,063,900,000 

48.667,800.000 



In Sudbury 

Reservoir and 

Framingham 

Reservoir 

No. 3 
(Gallons). 



In All Other 

Storage 

Reservoirs 

(Gallons). 



Total 
(Gallons). 



6.495.300.000 
7,207.600,000 
7.004.200,000 
7,544,400,000 
7,903,000,000 
7.892.100,000 
7,926,700,000 
7.913,600,000 
7,891,800.000 
6,555,400,000 
5.694.700.000 
7.836,000,000 

7,806,400.000 



6.219.000,000 
6,189,900,000 
7,011,200,000 
7,065.500,000 
7,207,000,000 
7,243.900,000 
6,923,500.000 
6,165,300,000 
5,620,900,000 
5,459,200.000 
5,379,000,000 
5,443,400,000 

5,627,300,000 



58,890.300,000 
57.803,200.000 
65.412,700.000 
70,784,300,000 
77,325,400,000 
78,828,600.000 
77,862.400,000 
74,540.400.000 
71,413,400.000 
69,069,000.000 
65.527,200,000 
63,343,300.000 

62,101,500.000 



Wachusett Reservoir and Dam. — At the beginning of the year 
the water in this reservoir was 15.13 feet below high-water mark 
and the reservoir contained 46,176,000,000 gallons. The reservoir 
reached its lowest level on February 6, when it was 17.08 feet below 
high-water mark; from this time until June 14 there was a gradual 
and practically continuous rise in the elevation of the reservoir sur- 
face, the maximum elevation for the year being 394.4 feet, or 0.6 of 
a foot below high water, and the reservoir contained 64,161,000,000 
gallons. The only water discharged from the reservoir into the river 
below the dam was that required for the use of the Lancaster Mills. 
This quantity was measured by Venturi meters at the dam, and 
averaged 2,536,000. gallons per day for the whole year. 

The action of the waves on the shores of the reservoir has made 
necessary the stripping of soil on the north shore at Kendall Cove, 
and on the south shore between Sawyer's Mills Bluffs, in Boylston, 
and Pine Hill, in West Boylston. The strip from which soil was 
removed was from 6 to 20 feet in width for a lei^^la. Cil ^^^Qi<^ l^^V 
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and had an area of 1.46 acres. The amount expended on this work 
was $614.83. During the latter portion of the year, while the shores 
of the reservoir were exposed to a depth of from 8 to 10 feet below 
high water, the roots, stumps and miscellaneous debris which had 
been uncovered by the action of the waves were collected and burned. 

Driftwood which had accumulated during the past two years along 
the shores of the Quinepoxet and Stillwater rivers, for a distance of 
4,000 feet above the reservoir, was also collected and burned. 

A motor scow 30% feet long and 9 feet wide, having a carrying 
capacity of 7.5 tons, and operated by a 10 horse-power gasolene mo- 
tor, was designed by the engineering department and built by the 
maintenance force during the early part of the year at a cost of 
$799.92. It has been used with very satisfactory results during the 
past season for transporting men and supplies about the reservoir. 

During the spring and fall about 36 acres of grass land on the back 
slopes of the North and South dikes were fertilized with 646 cubic 
yards of sludge collected in ]the settling tanks at the Clinton sewerage 
filter-beds, at a cost of $655.92; and 256 cubic yards of the sludge 
were spread on the grounds below the dam, at a cost of $259.94. 

The grass on about 350 acres of land on the North and South 
dikes, along the shores of the reservoir and on outlying parcels of 
land has been sold for the sum of $2,347.50. Brush and weeds have 
been mowed and burned on the 50-foot margin of the reservoir for a 
distance of about 30 miles, at a cost of $1,168.70, or $38.96 per 
mile. Six stone monuments, marked with the initials of the towns, 
have been set near the shores of the reservoir to mark the town boun- 
dary lines at the following locations : On the crest of the South Dike, 
between the towns of Clinton and Boylston; on the crest of the 
westerly portion of the North Dike, between the towns of Clinton 
and Sterling; on the shore of Prescott Cove, between the towns of 
Sterling and Boylston ; on the south shore of the reservoir near Pine 
Hill, between the towns of Boylston and West Boylston; on the 
northerly shore of the west arm of South Bay, between the towns of 
Boylston and West Boylston, and on the easterly shore of Stillwater 
Basin, between the towns of West Boylston and Sterling. 

The iron guard fences on the bridges over the reservoir at Beaman 
and Thomas streets, West Boylston, have been cleaned and painted. 

The Connecticut River Transmission Company has, by permission 
of the board, crossed the Wachusett Reservoir and lands on either 
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side, for a distjmoe of 7,1S0 feet, with linc$ of xrires to l>e \ipeii in 
transmittiiig electricity xaider a pressure of 66.000 volt$ f!»m h \)OV^t 
plant located on the Connecticut River near Brattleboi\>> Vt., to the 
city of Worcester, Mass., and has also crossed the >!iorth Dike and 
other lands near the Wachusett Dam with a line of wo\>den pole?* ftnd 
wires 6,100 feet long, carrying current under a pressure of 13/200 
volts to the Lancaster Mills, the city of Marlborough, and the towup 
of Berlin, Shrewsbury, Northborough, Westborough ttttd So\ith- 
borough. The line to Worcester crosses the reservoir about 500 fppt 
east of the Worcester Street Bridge by six steel oftblos, % of ftu in«»h 
in diameter, 1,970 feet long, suspended from stool towors rtO fi^ot 
square at the base and 76 feet high. There is one lower on the north 
side of the reservoir 60 feet high and 25 feet squflro at tho bnse, 
and the remaining eleven towers are 40 fot^t high flfid 14 feet pc|nnrp 
at the base, spaced about 350 feet apart, and support six No. 2 ooppor 
cables, each cable consisting of seven strands of No. 10 wire. 1'he 
towers also support two telephone wires and one guard wirp for pro- 
tection from lightning. For the privilege of maintaining this line 
the Company has agreed to pay $300 p^T annum, and to keep 
a strip of land 40 feet in width free from tall grass, weerls and un- 
derfamsh. 

The line leading to the Lancaster Mills is constrnr»t^d with ehfstnnt 
poles about 40 feet long, spaced from J 00 to 125 fe^'t apart, sup- 
porting six 'So. 2 copper cables for the transmission of prmor r-nrrent, 
two telephone wires and a guard wire. For the privilege of main- 
taining this line the Company will pay $100 per annum. 

On ITovember 3 the headquarters of the Wachusett r)r»partment 
were maved from the building on Walnut Street, in Clinton, to the 
lower gate-chamber at the dam. Before making this r»hange it was 
necessary to install sanitary convenif*ncf»p, ftxtpud the f^Wtric liehtins^ 
system, and do considerable carpenter work and paint inflr. The fHo- 
phone and electric light wires between IV)y]ston Street an^l the 
gate-chamber, a distance of about 470 feet, were placed nnd^rsrr'^nnd 
in two lines of Orangeburjr fiber conduit. The total cost of fittins^ 
the rooms in the lower gate-chamber, moving the fumitnrp, plan«(, 
etc., from the Walnut Street office, and laying unders^ound condnit, 
was $1,693.04. 

Such repairs as were neoessary to kf*pp in srood <?ondition ^he J 4 
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ru>nji^!* T^onijiiuK '^» 'i» 3»»aTn ja.r»=* ie»n maoe rrnm Tune ro rime. 
"h^ .iriru^p*! >ri#^ i^uz »» ri»iifW^: TMximt "iier biDTise. asm £iui 
4i4»riii m 'b^ Rtmr^ ilarrh. prr.nerrr. in •jakoAie. ocenpied 07 fore- 
man ftraT-. liiniT -tare -♦^fnreri nr.ni ^nihiing^ '>ii nrriDtrmr Leased 
Tjn Wiiliam B. W wifia. in W-*sr BfivUron, »imi bniiaing a '^arriaifflB^ dhed 
^tb liixnb«r ^^rnrpri fiT>ni >iii )iiii«iing» on 4ie ^nTia E. Rnaedl 
pTOp^^rry: n!mi>#ieiin4s aiui rroairinir larsB arore-noiise ami bladb- 
.Hrmith ^hop at riie Wilaon Srreet iCOR^e jarri : gainringy wiiiGEwashiiig 
anil pap#^r:nir at dm f.atnniz. Lamaon and TTickesr honses in Btf^ylston^ 
at the E^kiicein ami EIramer houses in Oumnu ami an tiie Lalone 
anrf C. if(f!£*»an hnviAf^ in Lancan-er: rBpairimc ^iinmevs on die A. 
M<*r>»n hnofle in Lancastt^r. ami on die Eckar^n* Kramer and 
B^ven bonfle^i in ClinDin, Tlifise honses are re9[xted. 

On die afternoon of Arurnst 27 die honse ami bam on the lir- 
itif^itjtm property on iCiU Street. Lancaster, were <iestro ved by fire. 
The gronndd at thi<i place ha^e been ^ince cleaned and left in a safe 
and n«»at r^ondirion, 

The hnildin^ on land acqnirf^d from Anna E. Enseelly in Oak- 
daU^, and from Willie E. ItitchrfL in Stertrngy have been add and 
r^wovftd from within the lindts of the watershed. The honse and 
b«m on land pnrcfaafied from Tennis and Lomsa Dogas. at Sterling 
JTnn/^Jon, were diapofted of by them in accordance with the terms of 
pnrf'h^and, CVllar holei on these three properties have been filled and 
th« ad ja^^nt grotmds hare been cleaned and left in a neat and sanitary 
er/ndlt Ion. 

Two parr^els oi land have been leased by the Board for pastnrage 
ptirpoji^, one containing 16 acres at Sterling Junction, and one 
(!;OTitainjng 10 acres at Oakdale. The aggregate receipts for.the year 
w#rrft $2S, 

A ri^t wan «old to the town of Boylston to take sand and gravel 
Irtnu «ri area containing 0.25 of an acre near the Six Nations school- 
h//tiPtf5 \uU 

\h\r\t\ft, the year 109 stone monuments and 11 iron bolts have been 
«^, and 20 nUm^ monuments reset, for the purpose of permanently 
rriftrkifi^ tho comers of property around the Wachusett Reservoir, on 
ilm Vit\v\\\\mii watm'whcd and along the Wachusett Aqueduct where 
li<Mni(l« liftd not bonn proviou«ly placed. 

Hiulhnrp UV'H(mu)ir. — All the water supplied to the Metropolitan 
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District from the Wachusett Reservoir passes through the Sudbury 
Reservoir and its level is largely controlled by the manipulation of 
the gates controlling the flow through the Wachusett Aqueduct. At 
the beginning of the year this reservoir was 3.23 feet below the stone 
crest of the dam, and it was kept between y2 oi a foot and 3 feet 
below the crest until April 2, after which date the water flowed over 
the crest until September 17. During the following month the 
reservoir was lowered nearly 6 feet for the purpose of facilitating 
the work of improving the Southborough swimming pool, and after 
that work was completed was again filled, and water flowed over the 
crest of the dam from November 24 to the end of the year. 

At the request of the town of Southborough improvements have 
been made at the swimming pool, which was constructed in 1908. For 
the purpose of making it more convenient and safe for the bathers 
the deeper portion of the pool was filled so that its greatest depth is 
now about 6 feet, and the slope of the shore on one side of the pool 
was flattened to a slope of 8 horizontal to 1 vertical below the water 
line, and 4 horizontal to 1 vertical above the water. The slope was 
covered to a depth of eight inches with clean sharp sand. The material 
excavated was used in grading the land on the south side of the pool 
so as to divert the surface drainage from the adjoining hillside away 
from the swimming pool into the reservoir. The cost of this improve- 
ment was $393.33, one-half of which was paid by the town of South- 
borough. The town has also provided proper sanitary conveniences 
for the bathers and has constructed a fence at the westerly end of the 
pool to screen the bathers from public view. A bath house has been 
constructed at the expense of Mr. Robert M. Burnett and given to 
the town. Five hundred pine trees have been planted on the grounds, 
and when grown these trees will completely hide the pool from view 
from the highways. 

The ledge at the foot of the masonry overflow at the Sudbury Dam 
contains seams of slaty rock which has disintegrated during the 
past ten years, through the action of frost and water flowing over the 
dam. To prevent further wearing away of the rock, and the loosen- 
ing of the paving at the foot of the dam, about 50 cubic yards of 
Portland cement concrete were placed in the larger cavities and open 
joints in the paving and the seams in the rock were pointed. The 
cost of this work was about $500. 
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The dwelling bouse at the dmm was giTen two coats of paint and 
tbe bam and sbed one coat, and tbe bonse at tbe Cratty place, in 
Fajrilley was giren one ooat of paint. Cellars from wbicb bonses 
bare been remoTed on tbe Bansom and Ball places were filled and 
tbe ground graded. Some grading bas been done on wood roads 
wbicb are being built on tbe nortb and soutb sides of tbe reservoir, 
wben opportunity offers. 

Framingham Reservoir No. S. — Tbe elevation of tbe water in 
tbis reservoir is controlled by drafts from tbe Sudbury Reservoir 
and its surface was maintained from 0.15 of a foot to 4.55 feet below 
tbe crest of tbe overflow tbrougbout tbe year. No water was al- 
lowed to waste from tbe reservoir into Framingham Reservoir ICTo. 1. 
About 4,000 feet of Wheelock wire fence were built between prop- 
erty of the Board and Alfred N. Thompson on the north side of 
tbe reservoir, and Thomas Sampson and Andrew Stensson on the 
south side of the reservoir, to prevent cattle from obtaining access 
to the water. This fence is constructed with six No. 9 wires 
stretched horizontally between chestnut posts set 12 feet apart, and 
between each pair of posts four No. 8 vertical rods are securely 
clamped to the horizontal wires at each intersection, making a rigid 
fence. 

Frammgham Reservoir No. 2. — Water was drawn from this res- 
ervoir for use in the Metropolitan District from January 7 to Feb- 
ruary 12. During the remainder of the year water was wasting 
over the dam during the greater portion of the time. 

Frammgham Reservoir No. 1. — The water in this reservoir was 
above the level of the crest of the dam throughout the year, with the 
exception of a few days in January and until the last of June water 
was allowed to waste in addition to the 1,500,000 gallons per day 
which the law requires shall constantly flow into the river below the 
dam. During the succeeding four months but little water was 
wasted, and during the last two months of the year small quantities 
were wasted during the greater portion of the time. 

Ashland Reservoir. — No water was drawn from this reservoir for 
the supply of the Metropolitan District. On January 1, 1909, the 
Iwater was 0.13 of a foot above the crest of the overflow and the 
reservoir remained substantially full throughout the year. The 
bridge over the waste-way channel was rebuilt. 

Hophinton Reservoir. — At the beginning of the year water in 
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this reservoir was above the crest of the overflow. From January 13 
to February 12 water was drawn from the reservoir for the supply of 
the District and its surface was lowered 4% feet. It was again 
full on February 27 and remained full throughout the remainder of 
the year. A 6-strand Wheelock wire fence 1,270 feet long was built 
on the line between property of the Commonwealth and Julia Raf- 
tery, to replace a fence destroyed by a forest fire. Fences were built 
for a distance of about 400 feet on each side of the public road 
which crosses the upper end of the reservoir. These were constructed 
with chestnut posts set 8 feet apart and three longitudinal 2-inch x 
5-inch spruce rails. The filter-beds were cleaned in the spring and 
weeded in the fall. 

Whitehall Reservoir. — This reservoir was practically full through- 
out the year as it was not drawn upon for the supply of the Metropoli- 
tan District. Five new cottages were built by owners of land near the 
reservoir, making the total number at the end of the year 43. There 
were in use during the season 13 motor boats, 2 sailboats, 45 row- 
boats and 19 canoes, a total of 79 boats of all kinds, as compared 
with 87 for the previous year. 

Farm Pond. — No water was turned into this pond from the reser- 
voirs on the Sudbury River, and no water was drawn from the pond 
for the use of the District. The town of Framingham has drawn 
the greater portion of its supply from the filter-gallery alongside the 
pond, but during each month of the year, with the exception of 
the months of March and May, has drawn some water directly from 
the Sudbury Aqueduct. 

Lake Cochituate. — The water in the lake at the beginning of 
the year was 2.58 feet below high-water. On February 18 the water 
was but a few inches below high-water mark and the waste gates 
were opened at the dam. Water was" allowed to waste until June 4. 
On June 6 the lake was drawn upon for the supply of the Metropol- 
itan District, and a continuous draft of about 20,000,000 gallons 
per day during the succeeding four months lowered its surface 8 
feet. During the latter part of September the water acquired an 
objectionable taste and odor, due to a growth of microscopic or- 
ganisms, and its use was discontinued during the remainder of the 
year. As a result the surface gradually rose, and at the end of the 
year was 5.6 feet below high water. 

During the year several improvements Yiave \ieeii xaaAfe «xA ^«x>a 
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for furthi*r iiiiprovciiieiits prej)are<J for the purpose of prcitecting the 
purity of the; water and improving the existing conditions around 
the lake ^horefi. Strips of land have been acquired at several points 
for the purjK^w? of increasing the width of the margin of land con- 
trolhfii by the lioard. Wheelock wire fencing aggregating 3,012 feet 
in length has been built adjoining proix^rty of Abbott Whitcomb and 
IL (i. liayer ei ah for the purpose of preventing cattle from obtaining 
muuitiH U) the water. Four coves where the water was shallow when 
the lake was full, and the resulting growth of aquatic vegetation pre- 
HiiiiU*i\ a somewhat objectionable api>earance, have been filled with 
material ex(*avated from th(» l)ed of the lake. The largest of these 
areas, lo(;ut(Ml in the northerly section of the lake, between Lyon's 
island and the* easterly shore, covered an area of 47,300 square feet, 
and its improvement required the moving of about 3,600 cubic yards 
of material, at a cost of 20 cents per cubic yard. An area of 17,400 
square feet on the west shore of the lake, adjoining land belonging to 
the heirs of Willard jMorse, was filled with 1,700 cubic yards of 
material, at a cost of 33 cents per cubic yard. One of the small 
cov(fs was located on the west shore of the lake, at the southern end, 
near the Boston & Albany Railroad, and another on the east shore 
just north <jf the effluent gate-house. In all four of these cases the 
sand and gravel, mixed in some cases with clay, ^vas moved with 
wheel(«l scrapers and carts, and the surface of the material in the 
coves was left slightly more than IV2 f^et above high-water mark. 
The cost of the work done at the four coves was $1,782.67. 

During the early part of the year surveys and plans were made 
for the construction of works for the diversion of the surface drainage 
of the village of Cochituate from Snake Brook, which flows into 
Lake Cochituate, into Banister's Brook, which discharges into the 
Sudbury River. Proposals fo*r constructing these works were re- 
ceived on October 4, but as the lowest price bid indicated that the 
cost of the whole work would exceed the amount appropriated by the 
Legislature it was deemed advisable to reject all bids and postpone 
the work imtil another season. It was thought advisable, however, to 
take advantage of the low stage of the water in the lake to place a pipe 
across the culvert between the north and middle divisions of the lake, 
and 32V2 f^^t ^f 36-inch cast-iron pipe, which will eventually form 
a portion of the proposed channel, was laid by the maintenance force, 
at a cost of $423.90. 
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No boats were allowed on the lake during the past season and there 
was no increase in the number of cottages. 

No water was drawn from Dudley Pond during the year, and its 
elevation ranged between 2.22 feet below high water in May, and 4.15 
feet below in November. Three new cottages were built on the 
shores of the pond during the year, making 22 at the present time. 

Under authority given by chapter 282 of the Acts of 1909 the 
control of Dug Pond has been transferred to the town of Natick and 
the connections between the pond and Lake Cochituate have been 
closed. The 24-inch brick conduit and the 18-inch Akron pipe, which 
were the channels between the pond and the lake, were permanently 
closed with concrete during the month of July. Some water flowed 
into the lake from the pond during March, April, May and June. 
After July 10 there was xio flow into the lake and the work of clos- 
ing the connection was completed on July 27. The town of Natick 
has excavated a channel from the south end of the pond leading into 
the watershed of the Charles River. This channel is about 230 feet 
long, 2 feet wide at the bottom, with a maximum depth of 5 feet. 
The invert of the channel is at grade 153.75. The elevation of the 
invert of the old outlet at the north end of the pond was 152.36. 

SOUECES FROM WHICH WaTER FOR THE SuPPLY OF THE METROPOL- 
ITAN District has been taken. 

An average of 99,312,000 gallons per day was drawn from the 
Wachusett Reservoir through the Wachusett Aqueduct into the Sud- 
bury Reservoir. An average of 29,440,000 gallons per day was 
drawn from the Sudbury Reservoir through the Weston Aqueduct 
into the distributing system of the Metropolitan District. From 
Framingham Reservoir No. 2 an average of 2,467,000 gallons per 
day and from Framingham Reservoir No. 3 an average of B 1,046,- 
000 gallons per day were drawn through the Sudbury Aqueduct. 
From Lake Cochituate an average of 6,774,000 gallons per day 
was drawn through the Cochituate Aqueduct to Chestnut Hill Reser- 
voir. The Spot Pond drainage area furnished 290,000 gallons per 
day. No water was drawn from the Ashland and Whitehall reser- 
voirs during the year. 
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The W^Lchuteit Aqweduct wts in vfie 7.340 honTEw cqmralQit to 
y/^t^H iMjp^ during the jeAT. The mflscmrv pordon of the aqueduct 
WM xM cleiUQ^ during the jear. The upper end of the open rhuTinpl 
VIM eleMtiitd ff/r a distance of 4,070 feet bv remoring the weeds and 
wat^?r graMt^, which had attained sndi a growth as materiallT to 
TfiMrd the fl^/nr of the water. This work was done while the diannel 
wan eiuf/ti^fd to fadilitate the work of laying the inlet pipe for the 
htipply of the Webtborou^ Insane Hospital Bepairs hare been 
jnmle at the upper and lower dams of the open channel, ocmsisting 
of cleaning and pointing the masonry joints, scraping and painting 
the iron dashboard supports and fences and painting the plank 
bridges* The iron fences on the Assabet Bridge and on all bridges 
cr^^ning the open channel hare been cleaned and painted. Six-strand 
Wluftihxik wire fen<;ing, 6,157 feet in length, has been constructed 
al'/tig p'irtions of the open channel and aqueduct land where cattle 
were lx;ing paKture^l on the adjoining property. 

J'he Hvdbury Aqueduct was in continuous use throughout the year. 
Extensive repairs have been made upon the exterior brick masonry 
of the E<5ho Bridge, upon which the aqueduct crosses the Charles 
Kiver betwe<m Newton and Wellesley. During the thirty-three years 
m\(*^ this bridge was built the exposed brickwork on both sides of the 
bridge had boc^ome disintegrated, so that it was necessary to repoint, 
or to take down and relay, the brickwork over a surface of about 740 
square yards. The joints in the upper and lower belt courses of 
granite and in the flat surface of the landings on the east and west 
abntmonts wr^rc pointed with elastic cement. A force of 8 masons 
and from 1 to 2 laborers was employed in making these repairs from 
AugUHt 16 to November 17, and the total cost of labor and materials 
WUH $3,730. 

Tho joints in the granite masonry on the north side of the sub- 
HtriK^tun) of Bacon's waste-weir and in the sandstone at the entrance 
to (ylark's waste-weir were repointed. The iron railings, stairways 
an<l manhole covers at the Waban and Echo bridges, the iron gratings 
and iloor beams at the Course Brook waste-weir and the doors of the 
Mi[)hon chambers at Rosemary Brook were painted. Considerable 
work has boon done for the purpose of improving the sod on the slopes 
of tiie aqueduct embankments. This work has eonaiated of spreading 
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loam, grass seed and 18^ tons of wood ashes on the surface of .the 
higher embankments. 

A concrete conduit 18 inches square, containing four 3-inch ducts, 
was laid over the aqueduct at Boylston Street, Newton, by the Edison 
Electric Illuminating Company. 

The Cochituate Aqueduct was in use 3,012 hours, equivalent to 
125.5 days. The interior of the aqueduct, for a distance of 1% 
miles from the pumping station at Chestnut Hill, was cleaned in May 
and again in December. The remainder of the aqueduct was not 
cleaned during the year. Considerable work has been done along the 
line of the aqueduct in cutting and burning dead and undesirable trees 
and brush. Five tons of wood ashes were spread on the large em- 
bankments for the purpose of improving the sod. Wheelock wire 
fencing 300 feet long was erected on the property line between land 
of the Conmionwealth and Francis Fitts, in Newton. 

Concrete conduits have been constructed by the Edison Electric 
Illuminating Company over the aqueduct at the following points: 
One 6-inch x 16-inch conduit, containing two 3-inch ducts, at Worces- 
ter Street in Wellesley, near Dedman^s Brook waste-weir, and one 
14-inch X 20-inch conduit, containing four 3-inch ducts, at Worcester 
Street near Wellesley Hills Square. 

The city of Newton began, but has not completed, the laying of a 
24-inch surface-water drain over the aqueduct near Endicott Street, 
Newton Highlands. For a length of about 50 feet iron pipes with 
leaded joints will be used for this work, the remainder being Akron 
pipe. 

The Weston Aqueduct was in service 8,625.5 hours, equivalent to 
359.4 days. Considerable work has been done in spreading loam, 
seeding and fertilizing the aqueduct embankments. Seventeen tons 
of wood ashes were used for this work. Galvanized iron caps on the 
chimneys at the head-house at the Sudbury Dam, at gaging chamber 
No. 1 and at the four siphon chambers have been replaced by con- 
crete caps, which are expected to be more durable. The house and 
barn at the White place, in Framingham, and the house occupied by 
the attendant at the Weston Reservoir have been painted. 

Pumping Stations. 

Seventy-five per cent, of the water supplied to the Metro^olvtwsL 
District has been pumped at the two stations al CV^sXTi\3L\,"SSJ!^'?^^<st- 



no METROPOLITAX WATER IPab. Dot 

v.^ir; xhn TfUxniu'i'^r wai- deliv*T(-d \<j pranrr, Tbe TomI qnanriir 
jjujjjjx'i at uIJ of tbi- -laik.Le (iuriug the veap was 35,76:?, 1 90.600 
guIJ'jiji-. wliif-b «■»■! ^.7 jter <;tiil. Jcw ifaan during the preoeding vear. 
I'jje (x^t 'jf '>jx-raTiii^ tlie ^tatioiif was $l(Ki.t»05,03. eqnivaleiit « 
Ifii.yhy jj(;r luiDioji [lall'-u? putiijied. op $t'.055 less xhan the corre- 
tjyjiidiufc etjui (juriug the ^'ear IdOS. The avera^ cost oi ratdng 
],'J<W,'Xrt (KiJJoji^ of water 1 foot high at all of the stations was 
$t>.it:H'J, whjcii iti r^lijibtly less than the cost during the previous 
yi-ar, Ojal f'lr utn- at the several etations has been purchased as fol- 
lowM : — 
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Contracts under which bituminous coal has been purchased have 
specified that the coal should contain approximately 14,200 British 
thermal units, 18 to 20 per cent, of volatile matter, 8 per cent, of 
ash and 1 per cent, of sulphur. Coal which when dry contains more 
than 12 per cent, of ash, 23 per cent, of volatile matter or 1.75 per 
cent, of sulphur is subject to rejection. 

Payments for the coal have been made on the basis of the price 
bid, corrected for variation in the heating value and percentage of 
ash, as determined by samples of the coal delivered, an addition 
being made in cases where the number of British thermal units has 
exceeded 14,200 and a deduction when the number has fallen below 
14,000, or the amount of ash has exceeded 9 per cent. A deduction 
has also been made when the amount of moisture in the coal as re- 
ceived has exceeded 4 per cent. The average results of the tests of 
bituminous coals are given in the following table, including coal 
purchased for both the Water and Sewerage Works. The quality 
of the coal received has in general been better than was received dur- 
ing the previous year. 



Kind of Coal. 



Number 

of Samples 

tested. 



British 

Thermal 

Units. 



Percentage 

of Volatile 

Matter. 



Percentage 
of Ash. 



Percentage 

of 
Moisture. 



Davis, 


99 


14,356 


21.91 


6.97 


Vulcan 


83 


14.677 


20.75 


6.29 


New River, 


14 


14,800 


21.60 


5.20 


Pocahontas 


11 


14,804 


18.89 


5.42 


Java Mine, 


6 


13,949 


16.49 


10.34 


Georges Creek, 


4 


14,279 


19.14 


7.12 



2.39 
2.57 
3.17 
2.43 
2.73 
2.67 



Chestnut Hill High-service Station. 

At this station water is pumped for use in the high-service dis- 
trict of Boston, the city of Quincy and the towns of Watertown, Bel- 
mont and Milton. 

The following are the statistics relating to operations at this 
station : — 
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Engines 

Noe. 
land 2. 


Engine 
No. 3. 


Engine 
No. 4. 


Totals for 
Station. 


Total quantity pumped (million gallons), 


1.321.96 


1.404.59 


10.708.46 


13,435.00 


Daily average quantity pumped (gallons), 


S.ft22,000 


3348,000 


29.338.000 


36.808,000 


Total coal used (pounds), 


2,124.272 


1,565,681 


8.625.393 


12.315,346 


Gallons pumped per pound of ooal, .... 


022.31 


897.11 


1,241.50 


1.090.92 


Average lift (feet) 


120.04 


127.84 


130.25 


129.02 


Cost of pumping: — 










Labor 


13.549 10 


13.169 64 


115,602 64 


122,321 38 


Fuel 


3.480 07 


2.690 74 


14.683 81 


20.854 62 


Repairs, 


286 75 


502 10 


1.343 39 


2.132 24 


• 

Oil, waste and packing 


96 14 


85 86 


422 65 


604 65 


Small supplies, 


89 95 


80 34 


395 47 


565 76 


Totals 


r.502 01 


S6.528 68 


132.447 96 


646.478 65 


Cost per million gallons pumped, .... 


15.6750 


64.6480 


13.0300 


S3.4600 


Cost per million gallons raised 1 foot high, 


.0473 


.0364 


.0233 


.0268 



The daily average quantity pumped was 781,000 gallons less than 
the corresponding amount for the previous year. 

No extensive repairs have been required on the machinery at 
this station. A new valve seat has been placed in the suction cham- 
ber on the intermediate pump on engine No. 3, to replace an old 
seat which had been cracked for several years. The plungers of this 
engine were also cleaned and repacked. The valve gear on engine 
No. 4 was repaired and adjusted and a new valve stem fitted on the 
high-pressure cylinder. The coal-hoisting winch has been moved 
from the small building at the rear of the station and set up in a 
corner of the boiler room. This change improves the appearance of 
the plant and decreases the cost of maintenance. 

A Fairbanks railroad track scale of 100 tons capacity was in- 
stalled in April in the side-track at the rear of the high-service sta- 
tion, and has been used since May 8 for weighing all coal received 
at both the high and low service stations. The scale platform is 40 
feet long x 7% feet wide, and the foundations and the side walls 
of the scale 'pit are all of Portland cement concrete. The total cost 
of installing the scale was $1,486.03. The cost of changes in the side- 
track made necessary by setting the scale, including necessary repairs, 
was $227.71. 



No. 57.] AND SEWERAGE BOARD. 113 



Chestnut Hill Low-service Station. 

The daily average quantity pumped at this station was 11.9 per 
cent, less, and the cost of operation was 9.7 per cent, less, than during 
the previous year, but the cost per million gallons pumped to the 
reservoir was $0,047 more than during the year 1908, for the reason 
that the reduction in the quantity pumped was greater than that in 
the cost of operation. 

The following are the statistics relating to operations at this 
station : — 

Engines 
Nos. 5, 6 and 7. 

Total quantity pumped (gallons), 19,183,420,000 

Daily average quantity pumped (gallons), 52,557,000 

Total coal used (pounds), 7,160,584 

Gallons pumped per pound of coal, 2,679 

Average lift (feet), 45.82 

Cost of pumping : — 

Labor, $18,709 35 

Fuel, 11,239 49 

Repairs, 949 13 

Oil, waste and packing, 619 28 

Small supplies, 654 48 

Total for station, $32,171 73 

Cost per million gallons pumped, $1.6770 

Cost per million gallons raised 1 foot high, .0366 

The wire glass in the tops of the skylights in the engine and boiler 
rooms, which was badly cracked, has been replaced with rough plate 
glass y^ of an inch in thickness, for the sum of $375. Glass of the 
same kind has been purchased to be used in replacing the glass in the 
vertical windows. The brick facing of the inner side of the roof 
parapet wall has been coated with antiaquatine, a colorless water- 
proofing liquid, for the purpose of preventing the spalling off of 
pieces of brick from the face of the wall. The interior of the equalizer 
tank was repainted by Sylvester Brothers for the sum of $135. The 
iron of the tank was thoroughly cleaned and then painted with a coat 
of red lead in boiled linseed oil and two coats of Gilsonite varnish* 
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Spot Pond Station. 
The; following are statistics relating to operations at this station: — 

Totfil quantity pumped (gallons) , 2,693^10,000 

Oaily average quantity pumped (^llons), 7.380,000 

Total coni uwd (pounds), 2,424,886 

(iallonfi pumpeil per pound of coal, 1,LLL00 

Avmijcc lift (feet), 129.76 

Knidno No. 8 operated (hours), 319 

Kn^ine No. 9 operated (hours), 34^4 

Quantity pum))ed by Enjrine No. 8 (gallons), .... 138,560,000 
Quantity pumped by Knj?ine No. 9 (gallons), . . . 2,554,950,000 

(*oMt of pumping: — 

LnUtVf $8,971 71 

Fuol 3,841 16 

UcpaitH, 686 99 

Oil, wnnte and packing, 235 03 

Hmuil HupplieH • 313 97 

Totnl for station, $14,048 86 

(7oHt per million gallons pumped, $5.2160 

CV)Ht per million gallons raised 1 foot high, .0402 

The quantity of water pumped at this station shows a reduction 
of 11.4 per cent, as compared with the previous year, and was less 
than the amount pumped in any year since 1900. This was due to a 
largo reduction in the use of water in ]\Ielrose, Medford, Winthrop 
and Swampscott, caused by the general introduction of meters during 
the past two years. The total cost of operating the station was 
slightly less than during the previous year, but the cost per million 
gallons p\imj)ed to the reservoir was $0,474 greater, due to a reduc- 
tion in the quantity pumiieil without any reduction in the cost of 
lalH>r. 

Arlington Pumping Station. 

At this station was pum[)od all the water supplied to the town of 
Lexington, to the high-sorvi^»e district of the town of Arlington, and, 
after Xovoml^or 18, to a few houses in the town of Belmont. 

The following are the statistics relating to operations at this 
station : — 
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Total quantity pumped (gallons), . 

Daily average quantity pumped (gallons), 

Total coal used (pounds). 

Gallons pumped per pound of coal, 

Average lift (feet). 

Engine No. 10 operated (hours), . 

Engine No. 11 operated (hours), . 

Quantity pumped by Engine No. 10 (gallons). 

Quantity pumped by Engine No. 11 (gallons). 



241,310,000 

661,000 

943,480 

255.76 

284 

6,405 

727 

222,560,000 

18,750,000 



Cost of pumping : — 

Labor, $5,177 75 

Fuel, 1,509 90 

Repairs, 566 28 

Oil, waste and packing, 110 97 

Small supplies, 461 42 

Total for station, $7,826 32 

Cost per million gallons pumped, $32.4330 

Cost per million gallons raised 1 foot high, .1142 

There was a reduction of 13.8 per cent, in the quantity pumped 
and 14.4 per cent, in the cost of operation at this station as compared 
with the previous year. 

Changes have been made in the jacket piping on the Allis-Chalmers 
engine and a feed-water heater has been placed in the flue between 
the boiler and the chimney, both of which have increased the eflSiciency 
of the plant. 

During the month of March a Winslow recording gage was placed 
in the station for the purpose of indicating and recording electrically 
the elevation of the water in the standpipe on Arlington Heights. 



West Roxbury Pumping Station. 

At this station water was pumped for supplying the higher por- 
tions of West Roxbury and Milton. The district in Milton was en- 
larged on October 22 by extending the higher service to about 70 
water takers located on Canton Avenue, Highland, Heed and Spofford 
streets and Randolph Avenue. 

The following are the statistics relating to operations at this sta- 
tion : — 
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Pxmptf 4p€raCiHi 7313 iii:iir»: ansasiK. 2S) iiiozs per <^t. 

Duly AT^cafpt r^mmnrj oif -▼ocer pancpeii • isSliiu& .... 572,000 

DkLj vr^rauEi qnajiritj iif <!t]al ••tioffiimeti ' p*}azxii» .... 2,001 

GaUoos pozxipcfi p<r poncii of lii)!!!, 286.05 

Arvnst Liit ■ f»*« 137 

Cost ^t panipin;^ : — 

Uboc. . ^3,908 58 

Fn*L 2 009 27 

B.^CMursw 256 52 

Oil. wiESCe ftE.d pqgkrng 73 73 

Small 3app[ie& 123 37 

Tocal f •>r stadoo. $6,376 47 

Cost per million ^allocs pompiid. $30.5170 

Cost per miUioa zalloos raised I f<»€ hi^Ii. .2228 

On accoimt of the small storage cap«eitT of the West Koxbury 
standpipe. the pumps in this stati«:»i have at times during the past 
few vears been taxed to their foil eapaeitx. and in order that 
there might be less danger of a failure of the snppiv the capacity 
of the station has been increased bj the addition of a pumping en- 
gine and boiler. A compound duplex Knowles pumping engine of 
1.750,000 gallons capacity, which was formerly used by the city of 
Melrose at Spot Pond^ has been installed in a one-story addition, 9 
feet 8 inches wide X 23 feet 4 inches IcHi^r. which has been built on 
the west side of the pumping station, and a 60-inch diameter vertical 
boiler has been added to the boiler plant. The pump was thoroughly 
repaired and strengthened to adapt it to changed conditions, and the 
plungers were reduced from 12 inches to 11% inches in diameter and 
fitted with new sleeves. The boiler, furnished by the Hodge Boiler 
Works of East Boston, is 60 inches in diameter, having Ke-inch steel 
.shell, i/<>-inch tube sheets and contains 208 2-inch Spellerized steel 
tubes 7 feet 6 inches long. The boiler is fitted with a Grardner shaking 
grate. The work of repairing the engine, erecting the engine and 
b^^iilfT and doing the necessary piping both inside and outside the 
building was done by the maintenance force of the department. The 
co8t of the work was $5,782.94, divided as follows: — 
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Addition to building, $1,720 00 

60-inch vertical boiler, flue and grate, 824 50 

Worthington surface condenser, 505 00 

Refitting and strengthening pump, 315 13 

New suction and discharge pipes and connections, .... 510 82 

Teaming pump, 60 00 

Labor, setting up engine and boiler, piping, grading, etc., . . 1,150 03 

Steam and feed water piping, boiler and pipe covering, . . 652 25 

Enlargement of shed, repairs and changes in fire room, . . . 45 21 



$5,782 94 

Consumption of Water. 

The daily average quantity of water consumed in the 18 munici- 
palities supplied from the Metropolitan Water Works during the 
year 1909, as measured by meters, was 119,119,100 gallons, equal to 
123 gallons per inhabitant in the district supplied. In addition to 
the above, 94,900 gallons daily were supplied to the United States 
Government reservation on Peddock's island, and 16,300 gallons 
daily to a small portion of the town of Saugus. The daily average 
quantity supplied to the Metropolitan Water District, as determined 
by pump measurement and by the flow in the Weston Aqueduct and 
the estimated yield of Spot Pond, was 119,386,000 gallons, equal to 
123.7 gallons per inhabitant. The excess difference of 155,700 gal- 
lons per day between the quantity delivered by the aqueducts and 
that measured by meters to the several municipalities is due to dif- 
ferences in methods of measurement, to leakage from the Metropolitan 
Water Works reservoirs and pipes, and to the use of water at the 
Chestnut Hill and Spot Pond pumping stations. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1908 
and 1909, as measured by meters, was as follows : — 
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The consumption in the several districts was as follows : — 




Gallons 
per Day. 


Decrease 

(Gallons 

per Day). 


Percent- 
age of 
Decrease. 


Southern low-service district, embracing the low-service district of 
Boston, with the exception of Charlestown and East Boston, 


48,335,600 


2,978,000 


5.80 


Northern low-service district, embracing the low-service districts of 
Somerville, Chelsea, Maiden, Medford, Everett, Arlington, 
Charlestown and East Boston, 


26,531,500 


2,043,200 


7.15 


Southern high-service district, embracing the high-service districts 
of Boston, Quincy, Watertown, Belmont, and a portion of Milton, 


35,629,400 


174,700 


0.49 


Northern high-service district, embracing Melrose, Revere, Win- 
throp, Swampscott, Nahant and Stoneham, and the high-service 
districts of Somerville, Chelsea, Maiden, Medford, Everett and 
East Boston, 


7,393,800 


936,800 


11.25 


Southern extra high-service district, embracing the higher portions 
of West Roxbury and Milton, 


572,500 


67,100 


10.49 


Northern extra high-service district, embracing Lexington and the 
higher portions of Arlington 


656,300 


105,300 


13.83 


Totals, . 


• 


• • 


• • • 


• 


• 


119,119,100 


6,305,100 


5.03 
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With the exception of the city of Everett and the towns of Water- 
town and Lexington, every municipality in the Metropolitan Dis- 
trict used less water in 1909 than in 1908, and in all except 
Watertown the per capita use was less. The daily average use in 
the whole District was 6,305,100 gallons, or 5.03 per cent, less than 
during the preceding year, and the per capita use was less than in any 
year since 1903. 

During January the daily average consumption was 2,049,100 
gallons more than during the corresponding month in 1908, while in 
February there was a reduction of 13,900,500 gallons per day as 
compared with the corresponding month during the previous year. 
This was largely due to the fact that the average temperature for 
the month was 31.6 degrees, as compared with 25.7 degrees in Feb- 
ruary, 1908, and illustrates very forcibly the use or waste of water 
to prevent freezing. During every month with the exception of Jan- 
uary the consumption was less than during the previous year, and 
for the last seven months of the year the average reduction was 7,700,- 
000 gallons per day. The reduction in the quantity used is due in 
great measure to the increased use of water meters, and to other 
measures taken to prevent the waste of water. The absence of long- 
continued cold weather during the winter, or hot, dry weather during 
the summer, and the use of oil in place of water for street sprinkling, 
have also been contributing causes. 

The effect of the general introduction of meters upon the use of 
water is illustrated by the reduction which has been effected during 
the past few years by the introduction of meters in Medford, Melrose, 
Swampscott and Winthrop. 





Per Capita Consumption 
(Gallons). 


Reduction in 
Two Years. 


Per Cent, of 
Services metered. 
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Winthrop, .... 


117 
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96 


21 


17.9 


2.3 


66.1 



In Melrose the metering of services was practically finished in 
1908, while in Winthrop but comparatively few meters were set until 
the past year. 
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The diagram facing this page shows graphically the average daily 
consumption and the rate of consumption between the hours of 1 and 
4 A.M. in the District supplied by the Metropolitan Works for each 
week during the years 1908 and 1909. The amount of rainfall and 
the average temperature for each week, as observed at the Chestnut 
Hill Reservoir, are also shown. It will be noted that the weeks of 
highest consumption correspond with the weeks of low temperature 
during the winter and of high temperature and low rainfall during 
the summer. A rainfall of 2.8 inches during the week ending August 
21 resulted in a reduction of about 9,000,000 gallons in the daily 
average consumption of water during the following week. The dia- 
gram also shows graphically that the reduction in the night rate was 
substantially the same as the reduction during the whole twenty-four 
hours. The high night rates during the weeks ending August 7 and 
14 were due to allowing hand hose and lawn sprinklers to run con- 
tinuously throughout the night during a hot and dry period. 

Metering of Service Pipes. 

Chapter 424 of the Acts of the year 1907 provides that after De- 
cember 31, 1907, all cities and towns which derive their wkter from 
the Metropolitan Works shall equip all new service pipes with water 
meters, and shall also annually equip with meters 6 per cent, of the 
services which were unmetered on that date. During the past year 
all cities and towns in the District, with the exception of Quincy, have 
set meters on not less than 5 per cent, of the number of service pipes 
which were unmetered on December 31, 1907, and have also metered 
all new services where the premises to be supplied have been occupied. 
The city of Boston did not comply with the requirements of the Act 
in the year 1908. Only 98 meters were set on 1,177 new service pipes 
installed in Boston during that year, and the number of meters set 
on old services during the two years is 3,289 less than the 10 per cent, 
required by the Act. With these two exceptions all cities and towns 
in the District have set during the past two years meters on not less 
than 10 per cent, of the services in use on December 31, 1907, and 
have set meters on all new services connected with premises which 
have been occupied. 

The following table gives the statistics relative to the setting of 
meters and the number of service pipes and meters connected with 
the distributing pipes in the District on December 31, 1909 : — 
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> The number of nsw meUn instBlled and the number of new 
*cne conoUy f« tbs RH»n tbiit Krvioe pipa are inatslted but 
■ra pernunentlr occupied. 

At the end of the year 28.35 per cent, of all the service pipes in 
the District were metered, as compared with 21.5 per cent, at the 
begioniiig of the year. In 6 municipalities all of the eervices are 
now metered, and, excluding Boston, 53.4 per cent, of the services 
were metered at the end of the year. 

Quality of the Wateb, 

About 5.7 per cent, of the water used in the Metropolitan District 

was drawn from Lake Cochituate, 2 per cent, from Eramingham 

Eeservoir No, 2, 67,7 per cent, from Framingham Reservoir No, 3 

and 24.6 per cent, from the Sudbury Reservoir. Nearly 90 per cent. 
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€tf nhie wur.er -irxwiL firia 'Ju* SarfbrEry acid Fraimmgiuun Xo. 3 re&- 
ttrTfoin wjtf f^pcii*! ".:■ ihiit?** neserrotri m>m the Wachiiaett Eeser- 

EatIj in liiir 7*547 & i?»>Tni t>t nhe csicnDecopic diatom Asterionella 
devrfvpittl in zht Wig^zLSff:z Reswrrnvtr. The cumber? of the organism 
graidoally iiLnrne^jici-L aci-i as dhe water fr!>m the Wachnsett Reservoir 
was dcliTeneti iiit*> the S^i^ibar^ ai>i Framingham Xo. 3 reserroirs 
;eP'>wths of Hat ^i^rs^nisni appeared is. tbj>&«e reservoirs, and earlv in 
31ardi were pnesent in the water delivertEd :o the consnmers in snf- 
ticient nomfcers to eatiie er-QDtpIaints of a geraninm taste- and odor. 
At this time the number vf the organism in each cubic centimeter 
of water was abom 10.0i>X During March and April and until the 
middle of Maj the organism c»>ntinued to increase in numbers, the 
maximum number in the Wachusett and Sudbury reservoirs being 
about 27.500 per cubic centimeter, and in the water drawn from the 
taps about 25^000. From the first of April until the middle of Jnne 
the water drawn from the taps, with the exception of that supplied 
from Spot Pond to the northern high-service district, had a very 
disagreeable taste and odor. 

Although this organism is generally present in all of our reservoirs 
in small numbers, it has never previously appeared in sufficient 
numbers to cause any noticeable taste and odor, and it has seldom 
caused trouble elsewhere, except in places where ground waters have 
been stored in open reservoirs or tanks and exposed to the light. 
Under these conditions the organism develops in large numbers, and 
it has been found necessarv to cover reservoirs in which water is 
stored which has been taken from wells or filter-galleries. 

The growth of AsterioneUa in the Wachusett Reservoir during 
the past year has been exceptional in that so large a number should 
grow in a surface water, and also in that the organism continued to 
increase in numbers through the winter. After July 1 the water 
dfflivered to the District was unobjectionable for the remainder of the 
year. 

Samples of the water have been collected monthly from 24 points 
and semimonthly from 5 points on the works, and sent to the State 
I3oard of Health for chemical analysis. Samples of water have also 
\K'en collected weekly at 35 points and biweekly at 8 points, and ex- 
airiiriod microscopically and for color, odor, taste and turbidity in 
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the biological laboratory of the Metropolitan Water and Sewerage 
Board. 

The following table gives a comparison of the average results of 
the examinations of water from a tap in Boston for the years 1901 
to 1909, inclusive : — 



1901. 



1902. 



1903. 



1904. 



1906. 



1906. 



1907. 



1908. 



1909. 
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Color (Neraler standard), 
Total residuot . 
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ammonia. Iguspended 
Chlorine, . 
Nitrogen as nitrates, 
Nitrogen as nitrites. 
Oxygen consumed, . 
Hardness, 



Metropolitan Water and 
Sewerage Board Exami- 
wUiona. 

Color (platinum standard), 

Turbidity. 

Total organisms. 

Amorphous matter. 

Bacteria, .... 
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3.93 


3.86 


3.86 


3.83 


3.50 


1.64 


1.56 


1.50 


1.59 


1.59 


1.39 


1.40 


1.35 


0.0013 


0.0016 


0.0013 


0.0023 


0.0020 


0.0018 


0.0013 


0.0011 


0.0158 


0.0139 


0.0125 


0.0139 


0.0145 


0.0159 


0.0120 


0.0115 


0.0143 


0.0119 


0.0110 


0.0121 


0.0124 


0.0134 


0.0109 


0.0092 


0.0015 


0.0020 


0.0015 


0.0018 


0.0021 


0.0025 


0.0020 


0.0024 


0.30 


0.20 


0.30 


0.34 


0.35 


0.34 


0.33 


0.33 


0.0173 


0.0092 


0.0142 


0.0110 


0.0083 


0.0054 


0.0068 


0.0092 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.42 


0.40 


0.39 


0.37 


0.35 


0.36 


0.82 


0.26 


1.7 


1.3 


1.5 


1.5 


1.4 


1.3 


1.3 


1.2 


34 


33 


35 


32 


28 


25 


27 


22 


2.0 


2.3 


2.2 


2.4 


1.0 


2.2 


2.2 


2.4 


243 


367 


286 


303 


528 


550 


427 


605 


38 


34 


36 


36 


37 


42 


47 


64 


162 


164 


126 


176 


231 


154 


176 


148 



0.181 

3.46 

1.43 
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23 
2.6 
1,959 
97 
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NoTS. — Chemical analyses are in parts per 100,000, organisms and amorphous matter in standard 
units per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has an 
area of 400 square microns, and by its use the number of diatomaces are decreased, and the number of 
ohlorophyces and cyanophyces are very much increased, as compared with the number of organisms. 

1 Platinum standard. 

In the biological laboratory there have been made 2,471 micro- 
scopical and 1,072 bacterial examinations of water collected at 
various points upon the works. Of the microscopical examinations 
1,953 were of the regular weekly and biweekly samples and 518 were 
special examinations. 

The bacteriological work consisted of routine weekly examinations 
of the main feeders of the Sudbury Reservoir, of Framingham Reser- 
voir No. 3 and of Lake Cochituate, and monthly tests of the effi- 
ciency of the Pegan Brook, Marlborough Brook and Sterling filter- 
beds. Special work was done in connection with the growth of 
Asterionella, including determinations of the amount of dissolved 
oxygen and carbon dioxide in the different reservoirs. 

The water of the Wachusett Reservoir, as has been previously 
stated, contained a very large growth of Asterionella during the 
early part of the year, continuing until about the middle of June. 
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Daring October there was a small growth of Sjnnra at the upper 
end of the reservoir, bnt the water as drawn from the reservoir at 
the dam during the last six months of the year was of excellent qual- 
ity and low in color. 

As over 90 per cent, of the water drawn from the Sndbory and 
Framingham No. 3 reservoirs was received from the Wachnsett 
Beservoir the organisms in all of these reservoirs were generally 
similar in species and of equal numbers. In the Marlborough arm 
of the Sudbury Reservoir a growth of Dinobryon was present from 
October imtil the end of the vear. The water at the dam contained 
a maximum of 1,043 units on November 9, and the organism caused 
the water to have an objectionable odor for about seven weeks. 

At the Whitehall Reservoir there was a growth of Synura for 
two or three weeks in February, the maximum nimiber observed being 
1,230, on February 8. The color of the water ranged from 82 to 64. 

The number of organisms in the Ho|ddnton and Ashland reser- 
voirs was small and their character unobjectionable. The color of 
the water at the Hopldnton Reservoir ranged from 86 to 48 and at 
the Ashland Reservoir from 92 to 54. In September there were 
indications of stagnation in the water at the bottom of the Ashland 
Reservoir, the color at the surface being 60 and at the bottom 92. 
The dissolved oxygen in the water at the bottom of the reservoir at 
this time was but 1.9 per cent, of saturation. 

In Framingham Reservoir No. 2 there were no growths of organ- 
isms to cause disagreeable tastes or odors. The observed color 
varied from 120 to 46. 

At Lake Cochituate Chlamydomonas was present in the water 
in sufficient numbers to make the water objectionable for drinking 
purposes from the beginning of the year until June 1, and from 
September 20 to the end of the year. Dinobryon was also present 
in the water in November. There were 660 units per cubic centi- 
meter of Uroglena in the water at the southerly end of the lake in 
March, and 500 units in June, but none was observed at the north- 
erly end of the lake, from which the water is taken. A growth of 
Asterionella developed in November and December, reaching a maxi- 
mum of 3,040 units on December 6. The color of the surface 
samples ranged during the year from 35 to 20. 

In the Weston Reservoir Asterionella was present during the 
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early part of the year and until June, with a maximum of 11,000 
units on May 11, and Dinobryon was present in November and 
December, with a maximum of 1,330 imits on November 9. In 
both cases the growths occurred at the same time as similar growths 
in the Sudbury Reservoir, from which the Weston Reservoir is 
supplied. 

The principal organisms in the Waban Hill Reservoir were As- 
terionella from January until June, with a maximum of 9,Y00 units 
early in May; Uroglena, which caused a disagreeable odor, in the 
latter part of May; and Dinobryon, which gave the water a fishy 
odor, during the latter part of November. 

The water in Spot Pond contained Asterionella during the early 
part of the year, but the numbers present were not large enough to 
give an objectionable taste to the water, except for six weeks in 
April and May. Uroglena was present in small numbers, but only 
once, on June Y, in suflSicient numbers to give a noticeable odor to 
the water. Dinobryon was present in small numbers from October 
to the end of the year. The average color of the water was 16. 

The waters of the Fells and Bear Hill reservoirs contained the 
same organisms, in substantially the same numbers, as Spot Pond. 

Uroglena was present in the Forbes Hill Reservoir with 5,200 
units in April, and again in December with 4,630 units, and in the 
Mystic Reservoir during the first five months of the year. 

The growth of Asterionella was so general in all of the reservoirs 
from which it was necessary to draw the supply of the District 
that the water drawn from the taps in all portions of the Metropolitan 
District, with the exception of the northern high-service district, 
which is supplied from Spot Pond, had an objectionable taste and 
odor from about March 1 to July 1. Other objectionable growths 
were prevented from reaching the consumers by isolating the reser- 
voirs while the waters were not suitable for use. 

In August complaints were received from a small district in Mil- 
ton of the presence of organisms of considerable size in the water as 
drawn from the taps. The organisms proved to be Planaria 
Maculata, a flat worm, and Acellus Aquaticus, belonging among 
the Crustacea. As they could not be foimd elsewhere, it is supposed 
that they were breeding in the local distributing pipes. 

In Appendix No. 4, tables Nos. 26 to 32, are given the results of 
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chemical examinations of the water made bj the State Board of 
Health, and in tables Nos. 33 and 34 the average number of organisms 
and bacteria in the water dnring each of the past twelve years. 

SA:!fTTARY I:3rSFECTIO^. 

\ force varying from 3 to 15 men has been employed to patrol 
the several reservoirs for the purpose of detecting any violations of 
the regulations of the Board relative to boating, fishing, hunting 
and polluting the water or injuring the property of the Common- 
wealth. 

On the Wachusett watershed 9 cases of typhoid fever and 1 of 
dysentery were reported, all from the town of Holden, and with 
the exception of 2 cases, which occurred at the Mount Pleasant 
Hotel, all cases occurred in houses not supplied with water from a 
public water supply. An epidemic of typhoid fever originated 
among the 600 guests at the Mount Pleasant House, in Holden^ on 
Labor Day, September 6, which is reported to have resulted in 59 
cases and 8 deaths. With 2 exceptions these cases developed outside 
the watershed. Investigation by the State Board of Health showed 
that the epidemic was caused by the contamination of the milk used 
at the hotel by a waitress who was suffering from the disease in a 
mild form. 

On the Sudbury and Cochituate watersheds 5 cases of typhoid 
fever were reported from Marlborough, 5 from Westborough, 2 
from Ashland, 6 from South Framingham and 1 from Natick, mak- 
ing a total of 19, as compared with 24 during the year 1908. In 9 
of these cases the patients resided in houses connected with the 
public sewers, which discharge outside the watershed. In all cases 
precautions were taken to protect the water supply from danger of 
pollution. 

The sanitary conditions on the Wachusett watershed have been 
improved by the removal of 5 buildings, 4 of which were on property 
belonging to the Board, and by the construction of 7 cesspools. 
Twenty new buildings were built on the watershed during the year, 
16 of which were provided with cesspools to receive the drainage. 
The Dawson and Woods mills at Holden have not been operated 
during the past year, and as a result the number of persons residing 
in the tenements on the mill properties was 124 less than during the 
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previous year. On the other hand, a larger force has been employed 
in the mills at Jeffersonville, and the population in the mill tene- 
ments at this point has increased from 151 to 228. 

On the Sudbury watershed 44 old and 14 new premises were con- 
nected with the public sewers, which convey the drainage outside the 
watershed. Mr. Waldo Fay constructed on the grounds of his private 
school in Southborough a cesspool 5 feet x 6 feet x 125 feet in 
length, to receive and care for the overflow from the old cesspool, 
which had failed to care for the drainage from the school buildings. 

On the Cochituate watershed 33 old and 29 new premises were 
connected with the public sewers. 

In the four places on the Sudbury and Cochituate watersheds 
which have systems of sewerage conveying the drainage outside the 
watersheds, there were on December 31, 1909, 3,722 premises con- 
nected with the sewers and 169 premises not yet connected on streets 
where there are existing sewers, as follows: — 



Premises 

connected with 

Sewers. 



Premises not 

connected with 

Sewers. 



Marlborough, 
Westborough, 
Fiamingham, 
Natick, . 
Totals, 




During the year a number of persons were apprehended in viola- 
tion of the regulations of the Board. Forty-eight persons were ap- 
prehended for violations of fishing regulations. Eleven of these were 
summoned into court and 6 of them were fined. Sixteen men and 
boys were discovered bathing in the reservoirs. Five of these were 
summoned into court and 2 were fined. 

The cutting of ice at Framingham reservoirs Nos. 2 and 3, the 
Sudbury and Whitehall reservoirs, and Dudley and Waushacum 
ponds has been inspected to see that the work was done in such a 
way as not to pollute the water supply. 

A summary of the work of sanitary inspection for the year 1909 
is given in the following tables. The first table shows for the Wa- 
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chnsett wsteraiied the ainiLbcsr of premiises inapeeted, the classification 
of cases inspected and the conditLon of the pronises at the end of 
the year; the second tahle gives the corresponding information for 
the Sudbury and Cochitnate watersheds^ 

The headings of these tables are easily nnderstood^ except in a 
few instances : under the heading ^ Preniises Vacant ^' are included 
all cases which at present furnish no objectionable drainage, but 
which might furnish such drainage if the premises were occupied; 
under the heading ^ UnsatisfKtory ^ are ineluded all cases where 
it is possible that under the most unfaTorable conditions drainage 
from privies or sinks may reach a water course^ all suspected cases 
and an cases of manufacturing wastes eutering feeders^ even though 
there may have been some attempt at previous purification. This 
dass is about 3^ per c«it. of the total number of premises. 
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Swamp Ditches and Brooks. 

The drainage ditches in swamps on the several watersheds, ag- 
gregating 36.36 miles in length, have been cleaned, and the weeds 
and brush mowed and burned for a width of 10 to 20 feet on either 
side of the ditches. Four wooden dams or bulkheads forming two set- 
tling basins at the outlet of the ditches leading from Crane Swamp 
and a small swamp about 300 feet below the upper dam into the open 
channel of the Wachusett Aqueduct have been replaced by concrete 
bulkheads 8 inches thick, provided with grooves for stop-planks to con- 
trol the elevation of the water. A new settling basin has been con- 
structed to prevent the washing of sand into the open channel from a 
small brook entering from the north about 600 feet below the terminal 
chamber. The cost of the^e bulkheads was $393.92. Four bridges 
over ditches on the Sears estate in Southborough discharging into the 
open channel, and two over Broad Meadow Brook and two over 
Angelico Brook discharging into the Sudbury Reservoir, have been 
re-covered with 2-inch chestnut plank. 

Observations of the colors of waters from swamps have been made 
monthly and the results tabulated as follows : — 





Area of 
Water- 
shed 
(Acres). 


Area of 
Swamp 

(Acres). 


Length 

of 
Ditches 

(Feet). 


CoLOBS OF Watera (Platinum Standabd). 




BEFORE DRAINING. 


AFTER DRAINING. ' 


SWAMP. 


Averages 

for Years 

1894, 1895, 

1899. 


Averages 

for Years 

1900, 1901, 

1902. 


1907. 


. 1908. 


1909. 


Crane, 

No. 54. . . . 
No. 55, ... 
No. 76, ... 


1,856 
750 

1.625 
225 


460 
72 

220 
26 


45,250 
8,930 

27,661 
6,173 


195 


90 

127 

44 


77 
53 
80^ 
27 


72 
41 
44 
24 


33 
36 
20 



^ Nearly one-half of the ditches in swamp 55 were not built until 1907. 



i w. 

Protection of Supply. 

In addition to the work of sanitary inspection and the care of the 
swamp ditches, which are described elsewhere in this report, the 
work of protecting the supply has included the maintenance and 
operation of filter-beds for the purpose of purifying surface water 
from thickly populated districts before its admission to the storage 
reservoirs. The Marlborough Brook filter-beds, v^ith an area of 
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14 acrea^ filter the water fmin about l.S sqTZxre miles in the thickly 
settled portion of the d-ty t)f Mariborongh before its admission to 
the Sadbar7 Beserrroir. These beds were eleaned in June and weeded 
in September and October. Wick die exception of a small qnantity 
of water ^irfiich overdowed into the reservoir on February 20, the 
entire discharge of the brook was liltsed. During 1 day in Feb- 
ruary^ 3 davs in llarcfa^ 3 days in April and 2 days in May there 
was a small iiow of diluted sewage into the filterhed near Farm Koad, 
which receives the overdow from the Marlborou^ main sewer during 
freshets^ and there was a dow of ground water into the bed at times 
during February^ MardL April and May. 

The surface drainage from an area of about 1 square mile in the 
thickly settled portion of Xatid: is ccJIected in a basin and then 
pumped on to filter-beds before altering Lake Cochituate. The pumps 
were operated on 1T4 days during the year. A small quantity of 
unfilteied water overflowed into the lake from the basin on P^an 
Bro(^ on February 20, and small quantities were wasted from the 
intercepting ditch into the lake on Fel»ruary 10, 20 and 24. The 
totnl quantity pumped was 251,59S,000 gallons, equivalent to a 
daily average of 689,310 gallons. Of the total, 174,605,000 gallons 
were from Pegan Brook and 76,993,000 gaUons frtmi the intercepting 
ditch which collects water from the brooks formerly draining into 
P^an Brook Meadow. The total quantity of coal consumed was 
150,094 pounds, and 1,676 gallons of water were pumped per pound 
of coal. The cost of operating the station, cleaning the filter-beds 
and caring for the grounds was $2,606.47, making the cost per million 
gallons treated $10.36. The filter-beds were cleaned several times 
during the year and the ditches in the receiving reservoir were 
cleaned once. The interior wood and iron work and the exterior 
woodwork of the pumping station were painted. 

The Sterling filter-beds, having an area of 2 acres, receive water 
from the brook draining about 225 acres in the village of Sterling. 
The beds were in continuous operation during the year. On the 
morning of March 25 a heavy rain occurred which filled all four of 
the beds with water. At this time two small slides occurred in the 
southwesterly comer of the embankment of bed No. 3, the larger 
slide being about 30 feet long x 15 feet wide, and the smaller one 
about 10 feet long x 8 feet wide. These slides consisted of the slip- 
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ping off of the outside face of the embankment for a thickness of about 
12 inches, which at this time was thoroughly saturated with water. 
The slides were undoubtedly due to the porous character of the ma- 
terial which was placed in the embankments during construction. 
The embankment was repaired and strengthened by excavating a 
trench 10 feet deep, 1^ feet wide at the bottom and 3^ feet wide 
at the top, through the centre of the embankment for a distance of 
170 feet, and filling the trench with a mixture of loam and clay thor- 
oughly consolidated for a depth of 7 feet, the remaining 3 feet being 
filled with gravel, sand and loam. At the same time a blind drain 
345 feet long was constructed across land of the Commonwealth and 
land of Charles Nixon for the purpose of carrying off water which 
collected on the surface of the ground below the filter-beds. 

The filter-beds which receive the drainage from the Worcester 
County Training School at Oakdale have been operated continuously 
and satisfactorily during the year. The small filter-beds which re- 
ceive the drainage from a few small cottages at Sterling Junction 
were in use from April 23 to November 1, inclusive. 

During the year about 1,000 notices, setting forth certain re- 
strictions and regulations adopted by the Board in connection with 
the protection of the waters and property, have been posted through- 
out the marginal lands of the several reservoirs and along the several 
aqueducts. The notices are 17 inches x 28 inches in size, printed 
on cloth, in letters which can be easily read at a considerable dis- 
tance. The notices at the Wachusett, Sudbury, Hopkinton, Ashland 
and Framingham No. 2 reservoirs and along the open channel of 
the Wachusett Aqueduct are worded as follows, with the exception 
that smoking on the grounds is forbidden about the Wachusett Reser- 
voir : — 



lU METEOPOIITAS WATER P'uL. Btit 

IfetropfditsD • Wslcr • Worics 





BATHING 
BOATING 

FISHING WITHOUT A 

BUH.DING HRES 
HUNTING 
TRAPPING 
SNARING 
SMOKING 



AMD AMY ACTS 




POLLUTE THE WATERS 



-OR- 



MJURE THE PROPERTY 

OF THE OOMMONWRALTH 

ARE PROHIBITED 



VniJAH «. nK 



«-mmm ** 



At the other reservoirs the notices are similar, bnt at Spot Fond 
and the Weston Beservoir fishing, picknicking and skating are also 
prohibited, and fishing is not allowed in Framingham Keservoir No. 3 
and ihfj northern division of Lake Cochituate. 

FOEESTRY. 

In ('X>nnoction with the several reservoirs and aqueducts the Board 
bttH under its care and control about 10,000 acres of land, a large 
jmrt of which is covered with trees. Around the Wachusett Reser- 
voir 1,«*H1 acrcH of land have been planted with white pines during 
tlio pu»t seven yours, and considerable numbers of pines have been 
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planted around the Sudbury Reservoir. There are still several hun- 
dred acres which it is proposed to plant with pines, but the greater 
part of the forestal work now consists in the care of the trees which 
have been planted, the improvement and thinning of forested areas 
and in the care and improvement of the forest roads. 

During the past year an area of 25.7 acres at the Wachusett Res- 
ervoir was planted with three-year-old white pine seedlings placed 
6 feet apart in each direction. There were used in doing this work 
about 36,000 white pine seedlings. When the Wachusett Reservoir 
was constructed two rows of arbor vitse trees were set parallel with and 
25 feet from the shore. A very large proportion of these trees died, 
and during the past season 11.4 miles, or somewhat less than half 
of the shore line, have been replanted with 34,050 arbor vitse trees 
spaced 3 feet apart in rows 2 feet apart, at a cost of about $29 per 
mile. The work of cutting trees and brush which interfered with 
the growth of young pines and the improvement by thinning of older 
hardwood growths has been continued. About 230 acres of young 
white pines were treated in this manner, at a cost of $6.50 per acre, 
and an improvement thinning of about 31 acres of twenty to thirty 
year old white pines and chestnuts was made, at a cost of $28 per 
acre. 

A mature growth of white pines on about 2^ acres of land lying 
between Waushacum Street and the west shore of the Stillwater River 
was cut and manufactured into lumber, a portion of which was sold 
and a portion used in the construction of sewage carriers at the 
Clinton sewerage filter-beds. The cost of the labor, teaming and 
millwork in connection with the cutting of this lumber was $1,227.90. 
Lumber and cordwood were sold to the amount of $1,206.75, and 
20,350 feet of 2-inch white pine plank, valued at $712.25, were ob- 
tained for use on the works. 

Trees which were destined to be killed by the permanent raising 
of the level of the water in what are known as the ^' Lily Ponds,'' in 
West Boylston, have been cut and worked into lumber and cordwood. 

Maple seedlings have been transplanted from the field to the sides 
of the highway between Clinton and West Boylston and set 35 feet 
apart for a distance of nearly 2 miles. 

The Elagg nursery now contains 23,350 white pines and 19,350 
arbor vitae. In the Lamson nursery there are 58,100 arbor vitse. 
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Tbr fvu'>«rE=^ ^ftiJLif zf-nw jzjf^gTtjrrkgi re^mrding the marginal and 
ootlTi££ Iar*i5 i^fcuicjTTx v- i2ks> Bcara in the Wachnsett watershed : — 



Aeres. 

1,235 
240 
622 
719 
28 
339 
197 

3,380 

Area of land whifli vjb f mresc^d wiaen aeqfiiired. 294 

Area of land not araibhle to plant* 295 

Area to be planted vith trees. 339 



Area of bod vi:^ v:a$ f imscac viiesi aeqaired. not sinee improved, 

Area of Uad *ijdi V3$ f crescac ^vixc acquired, aisd since improved, 

^CKiZ9d wtik treea. aad doc deared, 
puKiseid yrsk tnts^ aad smce deued. 

Area to be fi^anted aic^ mes.. 

Area opecu vbirii viH pro^adkllv sM<a be pianted. . 

Ana of marana! strip akcr ^les of lesenroir. . 



928 
Total area, 4,308 

The brush and weeds on all forest roads and on highway roadsides 
at the Wachusett Beserroir have been cut and burned. 

Fire patrol service has been maintained throughout the marginal 
lands of the Wachusett Keservoir during the spring and fall of the 
year for the protection of the improved timber and young white pine 
forests. ISTotwithstanding this precaution three fires occurred in 
the recently planted white pine stands and one in sprout and timber 
land. The fires in the white pine stands burned over 8% acres on 
the Bullard farm in West Boylston, 9 acres on Carville Hill and 
5 acres on the Woods farm, both in Clinton, and destroyed 27,200 
white pines, valued at $416. The fourth fire burned over about 50 
acres of land on the Gates farm, covered with a sprout growth of no 
value. Two of the fires were of incendiary origin. Five boys were 
summoned into court for setting these fires, one of whom was fined 
$30 and three others were placed on probation for six months. 

At the Sudbury Reservoir the forestal work has consisted in plant* 
ing 5,000 white pines, cutting out brush and undesirable trees from 
among 20 acres of white pines on Pine Hill and several other points 
around the reservoir. 
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At the Ashland Reservoir about 100 white pines were planted on 
the southerly side of the waste-way. Two hundred white pines were 
planted at the Hopkinton Reservoir between the filter-beds and the 
channel of Indian Brook, and 60 on the opposite side of the channel. 
Around Lake Cochituate and along the Sudbury and Cochituate 
aqueducts the forest growth has been improved by cutting out under- 
brush and undesirable trees. 

The work of protecting the trees from the ravages of destructive 
insects has required the expenditure of $8,012.28, distributed as 
follows : — 

Spot Pond, $3,591 05 

Chestnut Hill Reservoir, 918 41 

Weston Reservoir and Aqueduct, 1,419 94 

Mystic Lake, pumping station and reservoir, 313 25 

Sudbury and Cochituate aqueducts, 310 98 

Lake Cochituate, 176 00 

Sudbury Reservoir, 364 00 

Whitehall Reservoir, 4 81 

Wachusett Reservoir and Aqueduct, gypsy and brown-tail moths, 388 67 

Wachusett Reservoir, pine-tree weevil, 525 17 



$8,012 28 



At Spot Pond six colonies of gypsy moths were discovered on the 
property of the Board and the caterpillars were very plenty adjoin- 
ing the property line between the Board and the city of Medford 
at the south end of the pond. Beginning on June 3 the trees on 
about 13 acres of land were sprayed with 4,850 gallons of a mixture 
of arsenate of lead and water. 

At Chestnut Hill Reservoir the number of gypsy moths was some- 
what larger than during the previous year, due, mainly, to the neg- 
lect of adjoining property owners. 

At the Weston Reservoir and along the aqueduct to the terminal 
chamber the trees have not been injured by the moths, but very care- 
ful attention and considerable work was required to prevent the cater- 
pillars from entering the property of the Board from the neighboring 
estates, which were badly infested. About 450 pounds of arsenate 
of lead were used in spraying trees on 14 acres. 

There was a large increase in the number of gypsy moths at Lata 
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Cochituate, and 4,350 egg clusters were destroyed, as compared with 
300 daring the previous year. 

At the Sadbury Reservoir there was a large increase in the number 
of brown-tail moths and several colonies of gypsy moths have been 
recently di,scovered. The young pines have been also infested with 
the pine-tree weevil, which necessitates cutting off and burning the 
infested shoots. 

At the Wachusett Reservoir the weevil has caused considerable 
injury to the young pines. 

All the areas planted with pines, aggregating 1,341 acres, were 
inspected during the month of July, and the affected shoots cut off 
and burned at a cost of $525.17. The proportion of trees affected 
varied in different localities from 1 in 25 to 1 in 3. 

The nests of the brown-tail moth were removed from trees along 
the open channel, on the grounds at the Wachusett Dam, at the Clin- 
ton sewerage filter-beds and around the upper end of the Wachusett 
Reservoir at West Boylston and Oakdale in about the same nimibers 
as during the previous year. 

DlSTBIBUTII^O ReSEBVOIBS. 

The distributing reservoirs maintained by the Board are the Weston 
and Chestnut Hill reservoirs, the Waban Hill and Forbes HiU res- 
ervoirs and the Forbes Hill standpipe of the southern high-service 
system; Spot Pond and the Mystic Reservoir near Tufts College of 
the northern low-service system; the Fells and Bear Hill reservoirs 
of the northern high-service system, and the Arlington standpipe of 
the northern extra high-service system. 

Weston Beservoir. 

No work has been done at this reservoir other than that required to 
keep the grounds and buildings in good order. A large part of the 
work required has been in connection with the protection of the trees 
and shrubs from the gypsy and brown-tail moths. The reservoir, 
with its buildings and grounds, is in good condition. The attendant's 
house was painted. 
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Chestnut Hill Reservoir. 

The buildings and grounds, including the grounds around the two 
pumping stations, have received the usual care and are in good con- 
dition. The cupola of the old effluent gate-house required extensive 
repairs, and as it appeared to serve no useful or ornamental purpose 
has been removed and a stone chimney substituted at the apex of the 
roof. 

Wahan Hill Reservoir. 

The outer slope of the reservoir embankments was given a dress- 
ing of fertilizer and the stairway leading to the gate-house was re- 
pointed. The reservoir and grounds are in good condition. 

Forbes Hill Reservoir and Standpipe. 

The woodwork of the standpipe tower was painted during»the year. 
The floor of the tower has gradually disintegrated and should be 
resurfaced during the coming year. The reservoir has been kept full 
of water but has not been drawn upon for the supply of the District, 

Spot Pond, Fells and Bear Hill Reservoirs. 

A foreman and 7 laborers have been employed in operating gates 
controlling the flow of water, cleaning the screens and caring for and 
policing the grounds and buildings at these reservoirs. A 22-foot 
boat, operated by a gasoline engine, has been placed on Spot Pond 
for use in policing the pond and in driving away the gulls and 
ducks which congregate on the pond in large numbers at some seasons 
of the year. On August 15 an electric car line was placed in service, 
which enables the public to reach the south end of Spot Pond, and 
since that date, especially on Sundays and holidays, the work of * 
patrolling the shores of the reservoir in order to protect the property 
of the Board and prevent pollution of the water supply has been 
greatly increased. 

Mystic Reservoir. 

The interior of the gate-house has been painted. The reservoir has 
been used to control the pressure of the water supplied to the town 
of Arlington. 
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MydU Lmk€ mmd Pwmfimg Simtiam^ 

The IndMiii^ ianmtAj ^r^xmpitA hj^ At «iyiMi«it mi tke Use has 
l«i» t«ra dvirnu Tbe exterior vvjodrock <if the old pumping sUdon 
boiMingliaf lam seraped anwi partialhr pumcd. 

J.ritii^i0>ii Simmdfipe^ 

Tbe gn!>iiiids arrmnd tbe standiHpe bare been cared for by the 
U/nm r/f Arlii^UHi. Tbe standpipe simcture bas required reiy little 
attentkoL Tbe wooden floor of tbe gaOery aionnd tbe top of the 
standpipe bas been oiled and a fCfrntm of tbe ironwork of tbe stairway 
baa been painted* 

Fife Yasds. 

Tbe buildings at Chestnut Hill and Glenwood are in good con- 
dition^ with the exception that tbe exterior woodwork of the build- 
ings at Glenwood will require painting during tbe coming year. 

Pipe Ltsies. 

Tbe length of pipe lines owned and operated by the Metropolitan 
Water and Sewerage Board was increased by 7.88 miles during the 
year, making the total on December 31, 1909, 92.53 miles. The 
length of mains 4 inches in diameter and larger connected with the 
works but owned and operated by the several cities and towns sup- 
plied with water is 1,602.62 miles. 

Thirty-three leaks have been repaired on the pipe lines maintained 
by the Board, at a cost of $1,540.42, not including sums paid in two 
cases for damages to private property by water whicb flowed 
from broken pipes. At 2.30 p.m. on May 25 the 48-inch main in 
Franklin Street, Brighton, broke and caused the flooding of property 
in the immediate neighborhood. This break was repaired at a cost 
of $223.83 and $215 were paid on account of damage to property. 
On December 24, at 9.30 p.m., a break occurred in the same 48-inch 
pipe line in Harvard Square, in Cambridge. A section of the pipe 
about 6 feet long and 4 feet wide was blown from the side of the 
pipc^, resulting in the escape of a large volume of water for a period 
of about 1^ hours. Many buildings in the vicinity were flooded, 
some of which contained valuable goods. The main was repaired and 
rt^fillcd in readiness for use at midnight of the following day. The 



No. 57.] AND SEWERAGE BOARD. 141 

cost of the repairs was $459.07. The cost of the damage to property 
will approximate $20,000. Of the remaining leaks 23 occurred from 
loosened leaded joints. Two in Pearl Street, Somerville, were caused 
by defective joints on the 30-inch wrought-iron, cement-lined main, 
and two occurred at leaded joints in the 36-inch main crossing the 
Mystic River. One was caused by a defective 48-inch wood joint 
on Beacon Street, in Brookline. 

The abolition of the grade crossing of the Boston & Maine Rail- 
road at Pleasant Street, in Maiden, has necessitated the temporary 
and permanent relocation of the 30-inch high-service main in Pleasant 
Street. In order that the water supply might be maintained without 
interruption in Everett, Chelsea, Revere, Winthrop and other towns 
in the northern high-service district while the lowering of the 
street was in progress, a temporary line of 24-inch pipe about 1,000 
feet long was laid around the site of the work between June 18 and 
July 18, and after the street had been lowered the 30-inch main was 
relaid for a distance of 590 feet and connected with the 30-inch 
pipes at either end. The final connections were made and the tem- 
porary main abandoned on August 22. A considerable portion of 
the labor in connection with excavating and moving the pipes was 
done by the Boston & Maine Railroad. The cost of materials and 
labor furnished by this department was $2,295.66, which is to be 
paid by the Railroad Company as a portion of the cost of abolishing 
the grade crossing. 

The construction of the subway in Massachusetts Avenue, in 
Cambridge, has necessitated the relocation of the 48-inch main be- 
tween Central Square and Norfolk Street. By agreement with the 
Boston Elevated Railway Company, which bears the expense of 
the changes, a new line of 48-inch pipe is to be laid in Prospect and 
Austin streets, crossing over the subway in Central Square. This 
line, which is about 1,200 feet long, will be connected with the ex- 
isting main at the corner of Austin and Norfolk streets and on Mag- 
azine Street, and the present pipe in Massachusetts Avenue and 
Norfolk Street abandoned. About 950 feet of this pipe have been 
laid in Prospect and Austin streets by the Hugh Nawn Contracting 
Company, under the supervision of this department. The laying of 
the pipes over the subway and making the necessary connections 
will not be done until spring. It is expected that the construction 
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of tbr mbraraj viE ibo iKce»ita2e ^^lasfes in tlie 4S-iiidi mam at 
Hanrard Square dnrine the ec^niu year. 

The Tff^JTtt^iTiArw^ of the water in tihe Charles Siro* at grade 8 
hr the dosing oi the Charles BiTer Dam has made necessary the re- 
eii£f>roemei3t of the riprap on the shore at the pipe crossing near the 
foot of \fagaziTip Street in Cambridge. 

A 4S-inch wooden insulating joint was snhstimted for the rubber 
joint on Kiddlesex Avenue in Medford, at a cost of $297. 

The ironw<^ cm the bridge supporting the 4d-inch main over the 
Boston k 3faine Baiboad at Walnut Street in Somerville has been 
scraped and painted with two coats of red lead and one coat of 
Smith's compound. The sheet lead Ks of an inch thick, with which 
the lower chord of the bridge girders was covered in 1907 as a pro- 
tection against the gases from the locomotives, was replaced with 
lead ^ of an inch in thickness, as holes had been worn through the 
thinner lead by the cinder blast from the engine smoke stacks. 

A portion of the plank floor was relaid on the bridge over the 
Boston & Maine Bailroad at CoU^e Avenue in Medford. 

In addition to connections made on account of the laying of new 
mains a lO-inch connection was made in Maiden Square between 
the SO-inch high-service main and a 12-inch main of the city of 
Maiden, to be used only for supplying water for the extinguishment 
of fires. 

A connection with the Chelsea pipe system on Powderhom Hill 
was enlarged from 8 inches to 12 inches in order to furnish an ample 
supply for a special fire service main laid by the city of Chelsea for 
the protection of several large manufacturing plants. 

MeTBBING of WaTEB to MuNICrPAUTIES. 

On December 31, 1909, there were 60 Venturi meters, 4 Hersey 
disc, 1 Hersey torrent and 1 Hersey detector meters, 1 Crown and 
3 Union rotary meters connected with the pipe system for use in 
measuring the water supplied to the several municipalities in the 
Metropolitan District. These meters have been read and inspected 
twice each week, and repaired when necessary by a force of 2 men, 
with occasionally an assistant. Keports have been made monthly 
to the several municipalities supplied with water, giving the quan- 
tities used, and special reports have been made from time to time of 
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the increased use due to leakage or other causes. The throat of the 
meter through which the town of Lexington is supplied has been 
reduced in diameter from 4^ inches to 3 inches, that of the meter 
supplying the Chelsea high-service district from 5 inches to 3% 
inches, and that of one of the meters supplying the high-service 
district in Maiden, located at the junction of Cross and Hancock 
streets, from 4 inches to 2% inches. A new 12-inch meter with a 
2^^-inch throat has been installed at the junction of Highland Avenue 
and Clifton Street in Maiden. All of these changes were made neces- 
sary by the reduced rates of consumption during the night, caused by 
the reduction of waste. 

On May 5 a 3-inch Hersey torrent-meter was set on Clifton Street 
at the line between Revere and Saugus, for use in measuring the 
water supplied from the Revere pipe system to a small section of the 
town of Saugus. 

The meter used for measuring the water consumed in Winthrop 
was moved from the comer of Atlantic and Crescent avenues in 
Beachmont to the Winthrop-Revere line on October 23. The register 
chamber used with this meter and the chamber used with the meter 
located at the comer of Cross and Hancock streets in Maiden have 
been covered with cork and pitch, to prevent freezing of the regis- 
tering apparatus. 

Pbessuee Regulatoes and Recobding Gages. 

The number of automatic regulators used for reducing the pres- 
sure in the mains and for controlling the elevation of the water in 
standpipes and reservoirs was at the end of the year 8, one more than 
for the previous year. 

The 10-inch regulator used to control the pressure in Winthrop 
and the level of the water in Breed's Island standpipe was repaired 
and moved to the Revere-Winthrop line, and an 8-inch regulator of 
the Metropolitan Water Works type was set on the pipe supplying 
Breed's Island. 

The other regulators in use have been overhauled and adjusted. 

The recording pressure gages connected with the Distribution 
System have been in constant use, and the average maximum and 
minimum elevations of the water, due to the pressure at nineteen 
points in different parts of the District, are given in Appendix No. 
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4, Table No. 42. These gages furnish valuable records of both the 
amount and time of changes in pressure due to breaks in the mains, 
or other causes. 

Electeolysis. 

On account of the large amount of construction work in progress 
the electrical survey covering the entire Distribution System, which 
has been made nearly every year since 1898, to determine the con- 
ditions governing electrolytic action on the Metropolitan Water Works 
pipe lines, was not made during the past year. 

Measurements made during the latter part of 1908 showed that 
considerable electricity was flowing past the 48-inch insulating joint 
located in Middlesex Avenue in Medford on the north shore of the 
Mystic River, indicating that the rubber insulation in this joint 
had failed. During the latter part of March this joint was removed 
from the pipe line, and upon examination the rubber gasket was 
found to be hard and black in spots, with a cinder-like appearance, 
as if it had been carbonized. This joint had been in service since 
January 10, 1905, and the condition of the rubber gasket appeared 
to be similar to that of the rubber gasket removed from the insulating 
joint in Porter Square, Cambridge, in August, 1906. Several of 
the nuts on the bolts of the Middlesex Avenue joint were badly eaten 
by electrolytic action, and the positive section of the joint contained 
numerous electrolytic pittings about % of an inch in depth. .Elec- 
trolytic pittings from % to % of an inch in depth were also found 
on two lengths of 48-inch pipe on the north or positive side of the 
joint. On March 24 this rubber joint was replaced by a wooden 
joint, which stopped further flow of electricity over the pipe lines 
at this point. 

Recent measurements at four other 48-inch joints that have the 
rubber insulation show that considerable electricity is flowing past 
them,- and indicate that the rubber gaskets on these joints have also 
failed in the same manner as in the two joints which have already 
been removed. One of these joints is located on North Harvard 
Street in Brighton on the south shore of the Charles River, one in 
Franklin Street near Lincoln Street in Brighton, one in Boylston 
Street in Cambridge on the north shore of the Charles River, and 
the other in the Francis estate in Brighton on the south shore of the 
Charles River. The joints in North Harvard and Franklin streets 
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should be replaced with wooden joints early in the coming year, but 
it will not be necessary to replace the other two joints as the elec- 
trical conditions have changed since they were set. 

On all new pipe lines laid during the past year wooden staves 
have been substituted for lead and jute in making the joints at 
intervals of about 500 feet for the f)urpose of reducing the electrical 
conductivity of the pipe line, also on all connections with other lines 
to prevent the flow of current between the lines. In carrying out 
this policy ten 60-inch, twenty 48-inch, three 36-inch, twenty-four 
24-inch, seven 16-inch, four 12-inch and one 6-inch joints have been 
set during the year. The pipes used for making the joints differ 
from the ordinary form only by being cast without any lead groove 
in the bell or bead on the spigot end. A wooden ring is placed in 
the bell to prevent metallic contact between the ends of the pipes, 
and the space ordinarily filled with lead and jute is filled with pine 
staves. The cost of these joints has been approximately as follows: 
60-inch $12.45, 48-inch $10.55, 36-inch $8.40, 24-inch $6.15, 16-inch 
$5.05, 12-inch $4.35 each. 

All of the wood insulating joints installed this year in the new 48- 
inch low-service main in Beacon Street, between the effluent gate- 
house at Chestnut Hill Reservoir and Coolidge Corner, a distance of 
about 8,900 feet, were provided with No. 10 by-pass wires arranged 
so that measurements of the efficiency of the joints in preventing the 
flow of electricity could be made after the pipe line was placed in 
service. By means of these by-pass wires the fall of potential and the 
fturrent at each joint can be accurately measured at any time, and by 
connecting the by-pass wires so as to short-circuit all of the joints an 
approximate idea is obtained of the quantity of electricity that would 
flow over the main if no insulating joint had been set in the line. 
As it was not practicable to put in by-pass wires with as low resist- 
ance as that of the lead joint, the quantity of electricity flowing on 
the pipe line when the insulating joints are short circuited in this 
way is somewhat less than it would be if the joints were all of lead, 
but the results obtained are instructive and of value in showing that 
the effect of the joints is at least greater than the apparent efficiency 
shown by the observations. 

The investigation of the effect of the insulating joints installed on 
this portion of the 48-inch pipe line is not yet entirely completed, but 



146 



METROPOLITAN WATER 



[Pub. Doc. 



the information already obtained indicates that the amount of current 
now flowing on the pipe line is less than 10 per cent, of the quantity 
which would flow if the insulating joints had not been used. 

No excavations were made during the year for the purpose of 
examining pipe lines for corrosion. The pipe cut out of the westerly 
low-service main in repairing break in Harvard Square on December 
25 contained numerous shallow pittings from % to % of an inch 
in depth, most of which were located near the bottom of the pipe 
and near the underground conduit containing railway return cables. 

The examination of the easterly lownaervice 48-inch main at a point 
just north of the insulating joint on Middlesex Avenue, in Medford, 
showed that the corrosion of the pipe at this place is gradually in- 
creasing, but probably has not yet progressed far enough to endanger 
the safety of the pipe line. The districts where the most serious 
corrosion is now going on are near the Harvard power station of the 
Boston Elevated Railway Company at Boylston Street, Cambridge, 
and near the power stations of the Boston & Northern Street Railway 
Company in Chelsea anfl Lynn, where measurements made during 
the year show conditions similar to those found a year ago. As the 
12-inch pipe in Washington Street, Lynn, was relaid in 1904 on ac- 
coimt of electrolytic corrosion which had taken place in a period of 
six years, it will be desirable to have this pipe examined during the 
coming year. 

Clinton Sewerage. 

The Clinton sewage-disposal works were in daily operation through- 
out the year. The quantity of sewage pumped to the fllter-beds was 
854,000 gallons per day, an increase of 67,000 gallons per day over 
the preceding year. This increase was due in part to the large 
amount of surface water which entered the sewers during the months 
of April and May, and in part to the natural increase in the quantity 
of sewage due to the extension of the sewerage system in the town of 
Clinton. The daily average quantities pumped each month were as 
follows : — 





Gallons. 




Gallons. 


January, . 


. 692,000 


July, 


. 664,000 


February, 


. 927,000 


August, 


. 687,000 


March, 


. 960,000 


September, 


. 658,000 


April, 


. 1,312,000 


October, . 


. 696,000 


May, . . . 


. 1,201,000 


November, 


. 715,000 


June^ 


. 955,000 


December, 


. 795,000 
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Following are statistics relating to the operation of the pumping 
station : — 

Daily average quantity of sewage pumped (gallons), . . . 854,000 

Daily average quantity of coal consumed (pounds), . . . 1,490 

Gallons pumped per pound of coal, 573 

Number of days pumping, 365 

Cost, of pumping : — 

Labor, $1,723 41 

Fuel, 1,210 25 

Repairs and supplies, 258 44 

Total for station, $3,192 10 

Cost per million gallons pumped, $10,240 

Cost per million gallons raised 1 foot high, 0.206 

Notwithstanding an increase of 8.5 per cent, in the quantity 
pumped, the cost of operating the station was only about 1 per cent, 
more than during the preceding year. 

Filter-beds, 

The sewage was applied on the filter-beds in practically the same 
manner as during the preceding year. The beds were used in rota- 
tion throughout the year except as interrupted by work on the ex- 
tension of the underdrainage system and the placing of carriers on 
the surface of the beds. Each bed has received an average of 61,600 
gallons of sewage in thirty minutes about twice in three days. All of 
the beds were used during the winter, and for this use furrows about 
1 foot in depth were made on the surface of the beds 3 feet 6 inches 
apart. The eight settling basins into which the sewage is pumped 
previous to being applied to the filter-beds were used in rotation 
continuously throughout the year in the same manner as described 
in the report for 1908. The sludge collected in these basins, amount- 
ing to about 900 cubic yards, has been used on grass lands belonging 
to the Board on the North and South dikes and near the Wachusett 
Dam. 

The results of the chemical analyses of the sewage and effluent 
are given in the f oUovdng table : — 
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1 


Parta per 100,000.1 












ISM. 


ISM. 


mi. 


tm. 


ISM. 


to June, 

1909. 
ineluaive. 


July to 

Decern- 

ba>,1909, 

inclusive. 


Whole 
Tear 
1909. 


Albaminoid •mmonm. sewage, . 


.7W7 


1.U50 


.8558 


.8442 


.5735 


.7067 


.7783 


.742$ 


Albuminmd ammonia, effluent. 


.(MM 


.0787 


.0965 


.0744 


.0654 


.0916 


.0722 


.0819 




91 


91 


89 


91 


90 


87 


91 


89 




8.57 


13.11 


9.84 


7.87 


3.43 


6.12 


7.95 


7.04 


Oxywsn eonaomed, effluent, . 


.W 


I.IM 


1.34 


1.07 


.765 


1.17 


1.16 


1.165 


Pw oant. removed, . 


88 


91 


M 


87 


78 


81 


85 


83 




3.97 


4.7533 


3.5660 


3.8342 


4.6193 


3.8533 


5.4033 


4.6283 


Free ammonia, effluent, . 


.99 


.9688 


1.2733 


1.3176 


1.3732 


1.6217 


.9617 


1.2917 


Per eent. removed, . 


75 


80 


64 


M 


70 


58 


82 


70 


Nitroieii as nitratea, effluent, . 


.4046 


.2665 


.1446 


.1664 


.1468 


.0688 


.3950 


.2319 


Iron, effluent, .... 


1.2941 


1.6230 


2.1042 


2.2454 


1.8100 


2.1800 


1.3467 


1.7633 



The increase in the amount of nitrates and the decrease in the 
amount of iron in the effluent, especially during the latter half of 
the year, indicate that the addition of filtering area and the installa- 
tion of underdrains and carriers, which were begun in 1908 and 
continued in 1909, have tended to improve the efficiency of the beds. 
It is expected that still further improvement will be shown when 
carriers have been installed over the remaining beds. 

During the past year a new bed, known as bed No. 7, has been 
graded, and bed No. 9, which has heretofore been of little value on 
account of the poor quality of the filtering material and the nearness 
of the ground water to the surface of the bed, has been raised 3 feet 
and underdrained. 

Four lines of 6-inch vitrified pipe underdrains were laid under 
bed No. 9 and two lines under 15 other beds, together with the neces- 
sary lamp holes and manholes. 

Carriers with concrete bottoms and plank sides have been built 
on 7 of the 24 beds and the beds regraded so as to secure a uniform 
distribution of the sewage over the surface of each bed. 

The following table shows the amount of work done during the 
year : — 
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Quantity. 



Cost, 



8-inch vitrified pipe underdrain laid with cement joints, 
8-ineh -vitrified pipe underdrain laid with gravel joints, 
8-ineh lamp holes laid with cement joints, 

Brick manholes 

Earth excavatbn, 

Earth excavation, grading bed No. 7, . 
Concrete carriers on 7 beds, . 



985.5 Un. ft. 
7.586.5 lin. ft. 

384.0 lin. ft. 
3 
7,620 cu. yds. 

630 cu. yds. 
1.300.2 lin. ft. 



$0,353 per ft. 



10.286 per yd. 
$0,425 per yd. 
$0,037 per ft. 



The above work was done by day-labor forces between June 7 and 
October 18, at a total cost of $7,109.85, which includes the cost of 
all materials used, and is divided among the principal items as fol- 
lows : — 

Laying 6-inch vitrified pipe, $3,165 37 

Building brick manholes, 125 36 

Earth excavation, 2,450 72 

Building concrete carriers, 1,226 43 

Miscellaneous, 141 97 

Total, $7,109 85 

During the past two years the effective filtering area has been in- 
creased from 23 to 25 acres; 13,128 feet of 6-inch vitrified pipe 
under drains have been laid in 23 of the 24 beds and concrete carriers 
for the better distribution of the sewage have been placed on 7 of the 
beds. The total amount expended on these improvements during the 
two years was $9,880.84. Concrete carriers are to be placed upon 
the remaining 17 beds during the coming year. 

The cost of maintaining the filter-beds, exclusive of the cost of im- 
proving the beds, laying underdrains and building carriers, has been 
as follows : — 

Labor, $3,091 02 

Repairs and supplies, 131 13 

Total, $3,222 15 

Cost per million gallons treated, 10 43 
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Dtfl J cesQ of Tht %w32<e snii ^fff r wfft ^ to decermine tlie amount of 
di^st-A^td osy^^L siLii iroiL. harr^ be^L nude bj tbe keeper in charge of 
tile beds. 

Tlie greater portioii *y£ rise mne of die efigTTiemng force is now de- 
moted to nuxters pertaining to tlie maintenance and operation of the 
works. Tbe more tcnportxnt of these matters are the snperintendence 
of the op^ation of tbe V^mcri meters and of the flow of water from 
the several reserroirs thro^idi the aqueducts; tbe determination of 
the quantities of water used in the several mnnieipalities ; tbe tabu- 
lati<m of the reeords of rainfall as measnred at twdve stations on 
the works, of the derations of the seTeral storage and distribntiog 
reserr^Hra, and of the pressures in the mains at different points in 
the Metropolitan District; the making of calculations to determine 
the yield of the several watersheds, tbe qoantities Slivered by the 
aeveral aquedncts, the quantities pumped at tbe several pumping sta- 
tions, and the cost of pumping^ tbe testing of coal and oil, and the 
examination of tbe pipes to determine tbe injury from electrolytic 
action. 

Special engineering work done during tbe past year has included 
tbe making of surveys and the preparation of plans and specifications 
for works for conveying the surface drainage of tbe village of Co- 
cbituate outside tbe Cocbituate watershed ; tbe superintendence of the 
construction of additional beds and tbe laying of underdrains and 
concrete carriers at tbe Clinton sewerage filter-beds; the preparation 
of plans and tbe giving of lines and grades in connection with tbe 
improvement of Lake C!ocbituate. 

Cemek^t Tests. 

The results of the tests of cements used in the construction of 
the Wachusett Aqueduct, the Wachusett Dam and Keservoir and the 
Weston Aqueduct from 1896 to 1905 were published in the annual 
reports of the Board until 1906. As the results of tests of cements 
used in the construction of the distributing works have never been 
published, and as the results of 7%-year and 10-year tests on other 
works are now available, it has been thought advisable to publish the 
later tests in the present report. They will be found in Appendix 
No. 8. 
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Appended to this report are tables giving the amount of work 
done and other information relative to contracts, tables giving long- 
time tests of cements, and a long series of tables relating to the main- 
tenance of the Metropolitan Water Works, including the rainfall, 
yield of sources of supply, consumption of water in the different dis- 
tricts, the number of service pipes, meters and fire hydrants in the 
Metropolitan Water District, and a summary of statistics for 1909. 

Respectfully submitted, 

DEXTER BRACKETT, 

Chief Engineer, 

Boston, January 1, 1910. 
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REPORT OF CHIEF ENGINEER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board, 

GiBNTLEMEN : — The following is a report of the operations of the 
Engineering Department of the Metropolitan Sewerage Works for 
the year ending December 31, 1909. 



Oboanization. 

The engineering organization during the year has been as fol- 
lows : — 



Division Engineers: — 

Feedeeick D. Smith, . 



Feank I. Capen, . 



In charge of maintenance and 

construction. South Metropoli- 
tan System. 

In charge of maintenance and 

construction, North Metropoli- 
tan System. 



Assistant Engineer: — 
Heney T. Stiff, . 



In charge of office and drafting 



room. 



In addition to the above, there were employed at the end of the 
year 12 engineering and other assistants. 
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METROPOLITAN SEWERAGE DISTRICTS. 

Abeas and Populations. 

During the year no changes have been made in the extent of the 
sewerage districts. The area of the North Metropolitan District 
remains at 90.50 square miles, and of the South Metropolitan Dis- 
trict at 100.87 square miles, — a total, inclusive of water surfaces, 
of 191.37 square miles. These districts include the whole or parts of 
25 cities and towns, as set forth in the following table. 

The populations in the table are based on the census of 1905. 



Table showing Areas and Estimated Populations within the Metropolitan 

Sewerage District, as of December 31, 1909. 



City or Town. 


Area (Square 
MUes). 


Estimated 
Population. 


''Arlington, 


5.20 


10.820 




Belmont, 
















4.66 


5,060 




Boston (]x>rtions of). 
















3.45 


97.757 


1 


Cambridge, . 
















6.11 


105.000 


Chelsea, . . . . 
















2.24 


36,300 


'p^a 


Bverett, . . . , 
















3.34 


33,760 


Lexington, 1 
















5.11 


4,550 


8-1 


Maiden, . 
















5.07 


41,640 


Medford, 
















8.35 


22.190 


^ 


Melrose, . 
















3.73 


15.470 


Revere, . 
















5.86 


15.120 


^ 


Somerville, . 
















3.96 


76,160 


^z; 


Stoneham, 
















5.50 


6,810 


Wakefield, 
















7.65 


11,480 




Winchester, . 
















5.95 


9,500 




Winthrop, 
















1.61 


9,260 




Wdbum, 
















12.71 


14.520 




on v\ 


ete 9(v» 








1 


Boston (portions of), 


20.39 


181,230 




Brookline, 
















6.81 


27,500 


1^ 


Dedham,! 




















9.40 


8.050 


11 


Hyde Pftrk, . 
MUton, . 




















4.57 
12.59 


15.650 
7,920 




Newton, 










• 










16.88 


44.000 


Quincy, . 
Waltham. 




















12.56 


31.970 


^ 




















13.63 


29.050 


1 


Watertown, . 




















4.04 


12.810 


□Q 


<AA «« 


ore «OA 










Totals, . 


















■ • 


191.37 


873,577 



> Part of town. 
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ILETEOPOLITA^ SEWERS. 

SEITESa PCBCHASED AJTD CoSSTRrCTED JJD THEIK CoSTECTIOSS. 

Within the Sewerage Diatricta there axe now 101.985 milea of Met- 
ropolitan aeirera. Of this totaL S.T9 miles of sewers, with the Qnincv 
pumping station, have been porchased from citiea and towns of the 
districts, the remaining 93.195 miles of Metropolitan sewers and 
other worka having been constmcted by the Metropolitan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, t<^etber with other data referring to the pnblic and 
special connections with the syston: — 

S'orth MetropoUta» Sytem. 



a iratabtwd trom l^ eV 
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North Metropolitan System — Concluded. 





Size of Sewers. 


1 

,d 


Public Connec- 
tions, Decem- 
ber 31, 1909. 


Special CoimBCTi02». 


CITY OR TOWN. 


Character or Location of 
Connection. 


Number in 
Operation. 


Arlington, 

Belmont,' 
Wakefield,* . 
Revere, . 


1' 6" to 10" 

4' to 3' 


3.5201 
O.OiS 


35 

3 
1 
2 


Private buildings. 
Railroad station, . 
Car-house, .... 
Poet Office, .... 


128 
1 
3 
1 




58.566» 


252 


434 



South Metropolitan System, 









f 


Tufts Medical School. . 
Private house. 


1 
1 


Boston (Back Bay), 


6' 6" to 8 ' 9", 


1.500« 


13 


Administration Building, 

Boston Park Department, 
Simmons College buildings, . 


1 
1 










Art Museum. 


2 


Boston (Brighton), 


5'9"x6'0"tol2", 


6.010' 


11 


Abattoir. .... 


3 








' 


Chocolate works, . 


3 


Boston (Darchflft- 

ter). 


3'x4'to2'6"x2'r', . 


2.870* 


10 


Machine shop. 

Paper mill, .... 


1 

1 








Private buildings, 


2 


Boston (Roxbury), 


6'6"X7', 4'0", . 


1.430 


- 


— — 


-. 








* 


Parental school, . 


1 


Boston (West Rox- 


9'3"xl0'2"tol2", . 


7.600 


9 


Lutheran j;vangelical Church. 


X 


bury). 








Private buildings. 


4 


Brooklme, 


6'6"x7'0"to8" . 


2.5407 


10 


— — 


. 


Dedham, 


4'X4' 1" to 3' 9"X3' 10", . 


2.350 


5 


_ _ 


. 


Hull, 


60" pipe. . . . . 


0.750 


- 


<- — 


• 


Hyde Park, . 


10'7"Xll'7"to4'x4'l", . 


4.527 


15 1 


Mattapan Paper Mills, . 
Private buildings. 


1 
2 


Milton. . 


ll'Xl2'to8", 


3.600 


' 16 


~ _ 


. 


JNewton, 


4'2"x4'9"tor3". . 


2.911 


6 


Private hQusee, .. . _. . 


.2 


Quincy, . 


^"xW 6" to 24" pipe, . 


6.580 


6 


~ . 




Waltham, 


3'6"X4', . . . . 


0.001 


1 


— _ 


_ 


Watertown, . 


4'2"x4'9"tol2", 


0.750* 


5{ 


Factories. .... 
Stanley Motor Carriage Co., . 


2 

1 




43.419 


107 


29 



1 Includes 2.631 miles of sewer purchased from the town of Arlington. 

' The Metropolitan sewer extends but a few feet into the towns of Belmont and Wakefield. 

* Includes 2.787 miles of Mjrstic River valley sewer in Medford, Winchester and Wobum, nmning 
I>arallel with the Metropolitan sewer. 

* Includes .355 of a mile of sewer purchased from the city of Boston. 

* Includes .446 of a mile of pipe and concrete sewers built for the use of the city of Boston; also. .026 
of a mile of sewer purchased from the town of Watertown. 

* Includes 1.24 miles of sewer purchased from the city of Boston. 

' Indudes .158 of a mile of pipe sewer built for the use of the town of Brookline. 

* Includes .025 of a mile of sewer piutshased from the town of Watertown. 
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Cost of Constbuction. 

[To December 31, 1909.] 

The cost of the 101.985 miles of Metropolitan sewers enumerated 
above, including six pumping stations, screen-house, siphons and ap- 
pertaining structures, may be summarized as follows : — 

North Metropolitan System, $6,312^30 61 

South Metropoliton System, 8,785,297 80 



$15,097,428 41 



Information relating to areas, populations, local sewer connections 
and other data for the whole Metropolitan Sewerage District appear 
in the following table: — 



North Metropolitan District, 



Area (Square 


Estimated 

Total 
Population. 


Miles of 

Local Sewer 

connected. 


Estimated 

Population 

contributing 

Sewage. 


Ratio of 

Contributing 

Population 

to Total 
Population 
(Per Cent.). 


CONNBCnONB MADS 

WITH MbTBO- 

POUTAN SbWBBS. 


Public. 


SpeciaL 


M.M 


SliJiV? 


662.66 


446.637 


86.5 


252 


434 



South Metropolitan District, 



100.87 



358.180 



524.01 



233.025 



65.1 



107 



29 



Entire Metropolitan District. 



101.37 



873,577 



1,176.57 



678,662 



77.7 



359 



463 



Of the estimated gross population of 873,577 on December 31, 
1909, 678,662, representing 77.7 per cent, were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,176.57 miles of local sewers owned by the individual munic- 
ipalities. These sewers are connected with the Metropolitan System 
by 359 public and 463 special connections. It appears, also, that 
there has been during the year an increase of 44.21 miles of IcKjal 
sewers connected with the Metropolitan System, and that 19 public 
and 14 special connections have been added. 
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Pumping Stations and Pumpage. 

The following table shows the average daily volume of sewage 
lifted at each of the six Metropolitan pumping stations during the 
year, as compared with the corresponding volumes for the previous 
year : — 



PUMPING station. 



Average Dailt Pumpaoe. 



Jan. 1, 1908, 

to 
Dec. 31, 1908. 



Jan. 1, 1909, 

to 
Dec. 31. 1909. 



Increase durinjc the 
Year. 



Deer Island, 

East Boston, 

Chaziestown, 

Alewife Brook, .... 

Quincy, 

Ward Street (actual gallons pumped), 



Gallons. 
59.800.000 

57,800.000 

31,300.000 

3.627.000 

3,687,000 

22,300,000 



Gallons. 
60,600,000 

58,600,000 

32,100 000 

3,358,000 

4,163,000 

22,700,000 



Gallons. 
800,000 

800,000 

800,000 

269,000 

476,000 

400,000 



Per Cent. 
1.3 

1.4 

2.6 

7.41 

12.9 

1.8 



1 Decrease. 

CONSTKUCTIOK 

NOBTH METBOFOLITAN SYSTEM. 

Chapter 556 of the legislative Acts of 1908 provided an appro- 
priation .of $445,000 for extensions and additions to the East Boston 
and Deer Island pumping stations. 

Chapter 582 of the legislative Acts of 1908 provided $40,000 
for the restoration of the existing East Boston pumping station, 
damaged during the great Chelsea fire of April 12, 1908. 



Construction at Deeb Island Station. 

Under the above-mentioned Acts, construction for the extensions 
of the coal and engine houses at Deer Island had been started during 
the year 1908. As outlined in the last report, the foimdations for 
the extensions had been completed and changes made in the roads 
and connecting manholes near the station and on the discharge 
sewer. 

During the present year miscellaneous grading has been done by 
day labor, under the direction of the Chief Engineer, about the ex- 
tensions to the coal and engine houses ; the manholes «l1 Oicstjs^'^^sXx'cs^sa^ 
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with the dieeharge sewer have been eompletei and a GO-indi cast-ircHi 
discharge pipe placed from the engine house extenaon to die dis- 
charge sewer, with Venturi meter and c(HLtroIling valves. Hjuoniy 
floors for the basement and main engine room exteosion, witii eon- 
Crete foundations for an additional engine and four boileTs bftve lieen 
built bv dav labor. Work bv dav labor on a by-pass rharmel ai Ae 
main sewer under the screen-house, to provide for additional Beree&s, 
is in progress at the date of this report It is anticipated it may be 
completed in March. 

A contract for the masonry snperstmctnres for the ooal and engine 
boose extensions was made on March 8, 1909, with Walter A. Went- 
worth Company. This contract provided for a masonry coal house 
103 feet long and 35 feet wide, and a new engine room 50 feet long 
and 46 feet wide. The work under this contract was completed early 
in September. 

On November 2, 1908, a contract was made with the Allis-Chalmers 
Company of Milwaukee for one 100,000,000-gallon centrifugal pump 
and engine with four horizontal, tubular boilers, from special design 
by F. W. Dean, with piping and appurtenances. The boilers were 
constructed for the contractor by the Robb-Mumf ord Boiler Company 
of South Framingham. The boilers were delivered and placed on 
the foundations during the summer and falL Castings for the pump 
and engine were delivered at Deer Island early in September. At the 
date of this report the whole pumping plant and appurtenances pro- 
vided for in the Allis-Chalmers contract have been substantially com- 
pleted in condition for carrying out the tests specified in the contract. 

CONSTEUCTION AT EaST BoSTON StATION. 

Under the before-noted legislative Acts, the East Boston pumping 
station, destroyed by the fire of April 12, 1908, was temporarily 
repaired, in condition to be operated, within a few weeks from the 
date of the fire. 

On August 13, 1909, a contract was made with the Woodbury & 
Leighton Company for permanent repairs to the existing East Boston 
station, and for making extensions to engine and boiler houses and 
a new coal house. As permanently developed, the station will be 
fireproof, with concrete roof and floors, masonry walls, steel doors 
and window frames. The station to be built will be 268 feet in 



No. 57.] AND SEWERAGE BOARD. 159 

length and 65 feet in width. This makes provision for a fourth 
centrifugal pumping engine of 100,000,000 gallons capacity, with 
six new boilers, dynamo room, machine shop and storage for 1,500 
tons of coal. The walls of the station are to be brick, laid largely in 
Portland cement, with granite trimmings. 

At the date of this report the outside walls of the old buildings 
have been refaced with 4 inches of brick, laid in Portland cement 
and securely bonded to the old walls. A new granite base course and 
granite trimmings have been introduced. The masonry foimdations 
for the extensions of the station are about half completed. It is 
anticipated the station building may be completed by September 1, 
1910. 

On June 5, 1909, a contract was made with the Allis-Chalmers 
Company of Milwaukee for one 100,000,000-gallon centrifugal pump 
and engine for the East Boston station, to be placed on foundations 
furnished by the Board, to be in condition for regular service in the 
house not later than June, 1911. 

On December 15, 1909, a contract was made with the Robb-Mum- 
f ord Boiler Company of South Framingham for six vertical, internally 
fired boilers, from special designs by F. W. Dean, to be delivered, on 
foundations furnished by the Board, on or before September 1, 1910. 

Construction by day labor, under the direction of the Engineer, 
has been carried out at the station during the year, involving modifi- 
cations of the discharge tube from the third engine, to avoid inter- 
ference with the walls of the proposed extension of the engine house. 
This has involved breaking out a length of this tube, moving the 
48-inch cast-iron check valve, rebuilding the tube and replacing the 
valve. 

The foundation walls on the Chelsea Creek side of the existing 
engine house were badly scarred and cracked in the fire of April 12, 
1908. During the year a sheet of reinforced Portland concrete about 
8 inches thick has been anchored to the face of the wall and the walls 
grouted. The concrete reinforcement extends from a depth of 2 feet 
below the bed of the creek to the top of the foundation walls. 

Masonry heads of the large controlling manholes about the station 
and screen-house were badly scarred and cracked in the fire. During 
the year the scarred granite heads of these chambers have been re- 
moved and replaced with concrete. The foundation of the screen- 
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hcfuse along Addison Street and over the scre^i pits has been further 
strengthened by additional girders. These bearing and supporting 
beams for the screen-house and machinery hare been sorronnded and 
reinforced with concrete br dav labor. 

aOUTH MBTROFOUTAV SYSTSM. 

EXTEXSIOX OF THE HlGH-LXVEL SeWEK THKOUGH WzST KoxBUBY, 

Brookuite axd Bsightox. 

This ejctension, authorized by chapter 406 of the Acts of 1906, 
involving a length of 5.64 miles of main sewers, was fully completed 
March 5, 1909. 

During the year it has been put into service and at the date of 
the report important areas of Brookline are draining into it. 

Section 81, Brookline. 

Vivinon Engineer in Charge, — Sith Petebsox. 

C<miraetor$. — %uxo k P icriT T i , Contract Xo. 60 (Sta. to 214-40). Hugh 
Nawk €k>NTKACTiNO GoMPAXT, Contract No. 61 (Sta. 21 + 40 to 34 + 15). 

This section extends from near the boundary line between West 
Boxbury and Brookline, near the junction of Chestnut Street and 
Pond Avenue, along Chestnut, Kendall and Cypress streets to Boyl- 
ston Street, in Brookline, — a distance of 3,415 feet. 

The contract with Bruno & Petitti, extending from the town line 
along Chestnut and Kendall streets, — a distance of 2,140 feet, was 
practically completed at the date of the last report except for replac- 
ing street surfaces. The town of Brookline resurfaced the whole 
street over the line of this section with bitulithic and macadam pave- 
ment. The contractor for this section arranged with the town of 
Brookline to make the necessary repairs along the sewer trenches dur- 
ing the months of May and June. 

Section 85, Brighton. 

Division, Engineer in Charge. — Frank I. Capkn. 

Superintendent of Construction "by Day Labor, — Chas. A. Haskin (Sta. to 
11 + 42). 

Contractors. — Oeoroe M. Beyne Company, Contract No. 63 (Sta. 11 + 42 to 
24 4-00). D. F. O'CoNNELL Company, Contract No. 64 (Sta. 24 -f 00 to 
47 + 00) . Hugh Nawn Contracting. Company, Contract No. 65 (Sta. 
47 + 00 to 63 + 50). 
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This section extends from near Allston Street, along Commonwealth 
Avenue, Warren, Cambridge and Washington streets, to near Lake 
Street, — a distance of 6,350 feet. The lower portion of this section 
was constructed by the Board by day labor. Three contracts were 
made for the construction of the remainder of the section. 

The day-labor section and sections by Greorge M. Bryne Company 
and Hugh Nawn Contracting Company were completed prior to the 
date of this report. On the D. F. O'Connell section about SO feet 
of tunnel near the shaft remained to be lined and the shaft refilled 
and surface completed. This was completed February 13, 1909. 

Section 86, Brighton. 

Division Engineer in Charge, — Feank I. Capen. 

Contractors. — Glenn & Beoderick, Contract No. 66, for 1,650 linear feet of 
12-ineh pipe sewer and 715 linear feet of 42-inch concrete sewer. Charles 
J. Jacobs Company, Contract No. 67, for 1,305 linear feet of 69-inch X 72-inch 
concrete sewer and 1,135 linear feet of 72-inch X 48-inch reinforced concrete 
sewer. 

This section extends westerly through Washington Street from a 
point about 200 feet east of Lake Street to Nonantum Street, at Oak 
Square, — a distance of 2,440 linear feet. 

A contract for the construction of the main sewer for this section 
was made with the Charles J. Jacobs Company on August 4, 1908. 
On January 1, 1909, the work remaining comprised about 70 linear 
feet of trench excavation and the placing of the masonry for a length 
of 113 feet. 

This work, except for street surfaces, was completed March 5, 1909. 
By arrangement with the Contractor, the Street Department of the 
city of Boston during the summer months placed a new street surface 
over the entire length of this section. 

maintena:n^ce. 

Scope of Wobk and Foece employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of 7 stations and 101.985 miles of Metropolitan sewers, 
receiving the discharge from 1,176.57 miles of town and city sewers 
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at 35& points, togerlier with the oare and stndj of inverted siphons 
tEnder streams and in the harbor. 

The permanent maintenance force of 148 men includes 88 engineers 
and other employes at the pumping stations, and 60 men employed 
on actual sewer maini:enance and care of pumping station grounds. 
In the following three tables the use of the completed systems and 
other data are shown : — 
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CAPACITY AHD BS8ni.TS. 

The following tables summarize the pnmping records for the year 
for the Metropolitan sewerage stations : — 

North Metkopoutaw System. 

Deer Island Pumping Station. 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract eapadtj of pomps: 45,000,000 gallons each, with 19-foot lift. 
Ayerage doty for the jear: 49,100,000 foot-pounds. 
Average quantity raised eaeh day: 60,600,000 gallons. 

Foree employed: 4 engineers, 4 firemen, 3 oilers, 3 sereenmen and 1 relief screen- 
man. 
Coal used: Davis and New Biver, costing from $3,785 to $4.21 p^ gross ton. 



Table of Approximate Quantities, Lifts and Duties at the Deet Island 
Pumping Station of the North Metropolitan System, 



Months. 


Total 
Pumpace 
(GallraS). 


Average 
per Day 
(GaUona). 


Minimum 

Day 
(GaUona). 


Maximum 

Day 
(GaUona). 


Avutige 

Lift 
(Feet). 


Average 

Duty (ftT-Ibs. 

per 100 Ibe. 

Coal). 


ISIt. 


• • • 


1,887,300.000 


60,900,000 


45,900,000 


91,800.000 


10.38 


50.300.000 


Frivuaiy» 






2,156.000,000 


77,000,000 


47300.000 


138.300,000 


10.82 


48.000,000 


March. . 






2,250.500.000 


72,600,000 


58,100,000 


103,800,000 


10.85 


45.900.000 


April. 






1,087,500.000 


66,300,000 


55,600.000 


106.600.000 


10.47 


50.400.000 


Mar. 






1.840.300.000 


59,400,000 


46.200.000 


91.000.000 


10.54 


49,200.000 


Jane, 






1.854.400.000 


61,800,000 


44.400.000 


92.700.000 


10.30 


56.000,000 


July. 






1.597.000.000 


51.500.000 


45.200.000 


70.700.000 


10.11 


49.500.000 


Aagutti 






1.599.000.000 


51.600.000 


42.800.000 


83,900,000 


10.21 


51.500.000 


September, 






1.734.000,000 


57.800.000 


44.100.000 


94.400.000 


10.24 


48.000.000 


October. . 






1.503.400.000 

1 


48.500.000 


38.800.000 


63.600.000 


10.31 


48.800.000 


November, 






1.640,600.000 


54.700.000 


37.400.000 


139.500.000 


11.15 


49.700,000 


December, 






2,011,900,000 


64.900.000 


49.600.000 


109.100.000 


11.28 


41,600.000 


Total, 


22.061.900.000 


- 


- 


— 


— 


■- 


Average, 






- 


60,600.000 


46,300,000 


98,700.000 


10.66 


49.100,000 
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East Boston Pumping Station. 

At this station are three submerged centrifugal pumps, with im- 
pellers or wheels 8.25 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of pumps : 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 48,600,000 foot-pounds. 

Average quantity raised each day: 58,600,000 gallons. 

Force employed: 4 engineers, 4 firemen, 3 oilers, 3 screenmen, 1 relief screenman 

and 3 helpers. 
Coal used: Davis and New Kiver, costing from $3.26 to $3,915 per gross ton. 



Table of Approximate Quantities, Lifts and Duties at the East Boston 
Pumping Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(QalloDB). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maadmum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty7ft.-lb«. 

perlQOlba. 

Coia). 


1909. 
January, .... 


1.825,300.000 


58.900.000 


43.900.000 


89.800.000 


15.69 


45.300.000 


February, 






2.100.000.000 


75.000.000 


45.800.000 


136.300.000 


15.99 


48.300.000 


March, 






2.188.400.000 


70.600.000 


56.100.000 


101.800.000 


16.06 


49.700.000 


April. . . 






1.928.000,000 


64.300.000 


53.600.000 


103.600.000 


15.92 


49.700.000 


May . . 






1.778.300.000 


57.400.000 


44.200.000 


89.000.000 


16.83 


47.200.000 


June, 






1.794.400.000 


59.800.000 


42.400.000 


90.700.000 


15.32 


44.000.000 


July. 






1.535.000.000 


49.500.000 


43.200,000 


68.700.000 


15.42 


50.700.000 


August, . 






1.537.000.000 


49.600.000 


40,800.000 


81.900.000 


15.35 


53.000.000 


September, 






1.674.000,000 


55.800.000 


42.100.000 


92.400,000 


15.07 


44.600.000 


Oetober, . 






1.441.000.000 


46,500.000 


36.800.000 


61.600.000 


15.44 


50.200.000 


November. 






1.580,600.000 


52.700.000 


35.400,000 


137.500.000 


15.16 


48.200.000 


December. 






1.949,900.000 


62,900.000 


47.600.000 


107.100.000 


15.16 


51.700,000 


Total. 


21,331.900.000 


- 


- 


- 


- 


- 


Avo'age. 






- 


58.600.000 


44,300,000 


96.700.000 


15.62 


48.600,000 

• 
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Charlestown Pumping Station, 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels 7.5 feet in diameter, the other 
8.25 feet in diameter. They are driven by triple^xpansion engines 
of the Reynolds-Corliss type. 

Contract eapacitj of pumps: two, 22,000,000 gaUoiu eaeh, with 11-foot lift; one 
60,000,000 gaUons, with 8-foot lift. 

Average duty for the year: 51,000,000 foot-pounds. 

Average quantity raised eaeh day: 32,100,000 gallons. 

Foree employed: 4 engineers, 4 firemen, 3 oilers, 3 sereenmen and 1 relief screen- 
man. 

Coal used: Davis and New Biver, costing from $3.70 to $3,995 per gross ton. 



Table of Approximate Quantities, Lifts and Duties at the Charlestovon 
Pumping Station of the North Metropolitan System. 



Mouths. 


Total 
Pumpage 
(GaUons). 


Average 

per Day 

(GaUons). 


Minimum 

Day 
(Gallons). 


Day 

(GaUons). 


Average 
Lift 

(Feet). 


Average 

Duty (ft.-lbB. 

per 100 lbs. 

Coal). 


IMt. 
January, . 


• • « 


1,014,200,000 


32.700.000 


24,300.000 


51.000.000 


8.26 


50.000.000 


February, 






1,080.800.000 


37.900.000 


27.600.000 


6i,9oaooo 


8.26 


51.000.000 


liareh. 






1,065.700.000 


34.400.000 


26.300.000 


46,700,000 


8.25 


48.900.000 


April, . 






1.031.800,000 


34.400,000 


27.500.000 


54,800.000 


8.23 


49.700.000 


May, 






978.400.000 


31.000.000 


24,100,000 


47.200.000 


8.15 


50.300.000 


June, 






960.500,000 


32.300.000 


24.900.000 


45.000.000 


8.05 


53.600.000 


July. 






894.300.000 


28.800.000 


23,500,000 


37.700,000 


8.04 


50.700,000 


August, . 






941.400,000 


30.400.000 


24,100.000 


49,100,000 


8.18 


54.400.000 


September, 






934.900.000 


31.200.000 


22,900,000 


52,900.000 


8.12 


52.800.000 


October, . 






825.500.000 


26.600.000 


21,300.000 


36.500.000 


7.98 


48.500.000 


November, 






892.700,000 


29.800.000 


22.800.000 


60.500.000 


7.83 


5o.ooaooo 


December, 






1.069.500.000 


34.500,000 


26.800,000 


61.900.000 


8.06 


52.600.000 


Total. 


11.678.700.000 


— 


- 


— 


- 


- 


Average, 






- 


32,100.000 


24,700,000 


50.400.000 


8.U 


51,000.000 
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Alewife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pumps and engines, i.e., two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compound marine en- 
gines, together with the recent additions. The latter consists of a 
specially designed engine of the vertical cross-compound type, hav- 
ing between the cylinders a centrifugal pump rotating on a horizontal 



axis. 



Contract capacity of the two original pumps: 4,500,000 gallons each, with 13-foot 
lift. 

Contract capacity of new pump: 13,000,000 gallons, with 13-foot lift. 

Average duty for the year: 18,100,000 foot-pounds. 

Average quantity raised each day: 3,358,000 gallons. 

Porce employed: 3 engineers, 1 relief engineer, 2 screenmen, and 1 reUef screen- 
man. 

Coal used: first-quality Cumberland and Davis, costing from $4.23 to $4.56 per 
gross ton. 



Table of Approximate Quantities, Lifts and Duties at the Alewife Brook 
Pumping Station of the North Metropolitan System, 



Months. 


Total 
Pumpage 
(Gallons). 


Avo-age 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 
Lift 

(Feet). 


Average 

Duty (ft.-Ibe. 

per 100 lbs. 

Coal). 


IMt. 
January, . 


• • • 


89.826.000 


2,898.000 


2.330.000 


5.106,000 


12.99 


16,200,000 


February, 






127.813.000 


4.565.000 


2.645.000 


7.757.000 


12.54 


20.500.000 


March. 






157.701.000 


5.100.000 


3.478.000 


7.580.000 


12.68 


24.300.000 


April, 






127.351.000 


4.245.000 


3.279.000 


6.813.000 


12.70 


2i.ooaooo 


May, 






115.830.000 


3.736,000 


2.978.000 


5.882.000 


12.72 


18.900,000 


June, 






107.559.000 


3.585.000 


2.550,000 


6.206.000 


12.56 


20,300.000 


July, 






77,854.000 


2,511.000 


2.078.000 


3.766.000 


12.91 


17,700.000 


August, . 






63.007.000 


2.033.000 


1.616.000 


3.622.000 


12.78 


14.300.000 


September, 






74.542.000 


2.485.000 


1.784.000 


4.983.000 


12.78 


15.200.000 


October, . 






68.228.000 


2.201.000 


1.868.000 


2.598.000 


12.84 


13.60a000 


November, 






80.453.000 


2.682.000 


1,952.000 


7,167.000 


12.71 


15,400.000 


December, 






132.156.000 


4.263.000 


3.330,000 


7.344.000 


12.63 


20.100.000 


Total, 


1.222,320,000 


- 


- 


— 


- 


- 


Average, 






<_ 


3.358.000 


2.491.000 


5.735.000 


12.74 


18,100,000 
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South Metropolttaj System. 

Ward Street Pumping Station, 

At tliis station are two vertical, triple-expansion pnmping en- 
gines, of the Allis-Clialmers type^ operating reciprocating pumps, 
the plxmgi^s of which are 48 inches in diameter witk a 60-inch 
stroke, 

Contraet capacity of pampa: 50J100,0<K> j^alloiis eaelu with -lo-foot lift. 

Average duty for the year: 34.200,000 foot-poands. 

Average quantity raised each day: 22,7')04>00 gallons. 

Force employed : 4 engineers, 4 firemen, 4 oilers, 4 asnatant engineers, I machinist 

and 1 laborer. 
Coal osetl: Davis and New River, costing from #4.20 to $4.62 per gross ton. 



Table of Approximate Quantities^ Lifts cmd Duties at the Ward Street 
Pumping Station of the South Metropolitan S^em. 



Mownn. 


Total 

PumpacB 

(Ckiioas). 


Awage 
per Day 

(CUfcna). 


Xinimnm 
D»y 

(GaUoiis). 


SfosimiinL 
Day 

(GaDona). 


IS?* 

(Pee*). 


AvBrage 

Dttty (ft.-n* 

per 100 0)8. 

Coal). 


Jsaiwryv - 




63M0(MXX> 


20,3004»0 


12,400.000 


28,100.000 


40.70 


82,000^000 


Ftbt tfir> 






84ft,S(XMK» 


30,200.000 


14^900,000 


38,Q0O;QOO 


42.10 


101,800,000 


lUreh, . 






' 960,000*000 


304100.000 


13,900.000 


33,400,000 


41 34 


97,400,000 


April 






MOJOO^XX) 


2»,0QO,0QO 


19,000.000 


31,200,000 


41.47 


90,400,000 


Umy, 






8M.Q0O.0QO 


27,900,000 


1«,400>OQO 


29,100.000 


41 09 


87,900,000 


JaiMr 






707^00,000 


23,500.000 


16,500,000 


24,5001000 


40 64 


86,400,000 


hOy, 






M5,400,000 


19.200,000 


11,400,000 


22,500,000 


39.86 


76,400,000 


AofiMt, . 






542.000,000 


17,500.000 


9,500,000 


26.50a000 


39.78 


72U»00.000 


atpitfiohtiff 






508,900,000 


19,000,000 


12,600,000 


23,700.000 


40.00 


71,300.000 


OfAmMtt . 






480,500,000 


15,700,000 


13,000,000 


16.500,000 


39.64 


70.500.000 


ri<yV0nkMf» 






507,900,000 


18,900,000 


13,000.000 


34,3QaOOO 


40.07 


85,300,000 


ThstumAMsi t 






644.200,000 


20,800,000 


16.400,000 


33,40a000 


40.21 


88,700,000 


ToUiK 


8,275.600,000 


— 


- 


— 




- 


AvdTftfe* . 






- 


22.700.000 


14.500.000 


28,400.000 


40.57 


84.200.000 



Reoordfl from plunger displaoement. 
Average slip for the year about 11.0 per cent. 
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Quincy Pumping Station, 
At this station are two compoaod ooDdenging Deane pumping 
engines and one Lawrence oentrifngal pump driven by a Sturtevant 
eomponnd condensing engine. 

Contract capacity of pomps: 3,000,000 Deane; 5,000,000 Bfaxe; 10,000,000 Law- 
rence centrifngaL 
Average duty for the year: 34,200,000 foot-ponnda. 
Average qoanti^ raised each day: 4,163,000 gallons. 

Force employed: 3 engineers, I rebef engineer, 2 sereenmen and 1 relief sereenman. 
Coal nsed: Davis, costing from M-055 to $4.48 per gross ton. 

Table of Approximate Qiumtitiee, Lifts amd Duties at tike Quincy Pumping 
Station of the South Metropolitan System, 



Nut Island Screen House. 
The plant at this house includes two sets of screens in duplicate, 
actuated by small reversing engines of the Fitchbai^ type. Two ver- 
tical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat for the house and bum materials Intercepted at the screens. 

Average quantity of sewage passing Bcreens daily, 40,400,000 gallons. 
Total materials intercepted at screens during the past year, 1,026 cubic yards. 
Uaterials intercepted per million gallons of sewage discharge, l.SS cubic feet. 
Force employed: 3 engineers, 1 relief engineer, 3 sereenmen and 1 relief screenman. 
Coal used: 383.9 tons Davis and New River, costing from $3,815 to $4,185 per 
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Cost of Puicpct©. 

In the foQowing tables the total eoet of punipiiig and the rate per 
million foot-gallons at eack of six pnmping staticois are shown in 
detail: — 



Average Cost per MiOicn Foot-^aUana far Pwmpmg tU ike Deer Island 



YokoBim (2SUH1J> WSOm Gallami) 


X Lift (I03i Feat) 


= 2S2J74 


mniim Foot-caHona. 




CMl 


IMrBCilliw 
Foot-gaOow. 


l^tJb^, 


SU34 68 

»,2aS34 

1»34 

8»33 

U5I « 

IM 13 

Uisai 


S0.QSU4 


Coal, 


Q3960 


OS. ...--- - - 


.00060 


Wm(«» 


- 






00038 


Wattf* 


.00680 


PhMkfac, . 


.00073 


• ^"^■•■^B* 


p anpptiei and rowifaii* 






.00474 












Totolt, 


m^ams 


SO. 10309 


Ldbor at ten 


mm. 






.01172 













Average Cost per Million Foot-gallons for Pumping at the East Boston 

Station, 

Yokaat (214».0 MUlicm GaOaoi) X Lift a5.ft2 Feet) = 333,204 llCUian Foot-KaOoDS. 




Coat 

per Million 

Foot-gaUoDB. 



Labor, 

Coal 

oa 

Wacte, 

Water, 

Paokiog, 

Miacellaneoitfi ntppliea and renewals. 

Totals 

Labor at acreens, .... 



$15,537 48 

10,743 62 

316 07 

70 23 

1,703 34 

47 88 

1.215 12 



$29.634 34 



$0.04663 
.03224 
.00095 

.00021 
.00511 
.00014 
.00365 



$0.06893 
.00819 
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Average Cost per Million Foot-gaUons for Pumping at the Charlestoum 

StiUion. 

Vohime (11,678.7 Millkm Galkms) x Lift (8.12 Feet) = 94,831 Million FootrgaUons. 



Itkics. 




Labor, 

Coal 

oa 

Waste. 

Water. 

Paddng, 

IfiaceUaoeous supplies and roiewals. 

Totals. 

Labor at aereeaa, .... 



111,606 56 

3.528 59 

172 56 

92 95 

405 60 

9 06 

1,036 49 



116,853 81 



Cost 



per Million 
FootrgaUons. 



10.12241 
.03721 
.00182 
.00098 
.00428 
.00009 
.01093 



10.17772 
.02879 



Average Cost per MiUion Foot-gaXlons for Pumping at the Alewife Brook 

Station, 

Volume (1.222.32 Milfion Gallons) X Lift (12.74 Feet) = 15,572 Million Foot^allons. 



Itkms. 




Cost 



per Million 
Foot 



>t-caUons. 



Labor, 
Coal, 



Oil. 



Waste, 

Water, 

Paddng, 

Miscellaneous supplies and renewals, .... 

Totals, 

Labor at screens, oiling and miscellaneous services. 



15,796 90 

1.528 60 

112 96 

45 43 

207 40 

27 31 

495 73 



18.214 35 



10.37226 
.09616 
.00726 
.00292 
.01332 
.00175 
.03183 



S0.52750 
.11688 



.jl 
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Average Cosf per Million Foot-gallons for Pumping at the Ward Street 

Station. 

Volume (8.276.6 Million Gallons) X Lift (40.57 Feet) = 335,741 Million Foot-gallons. 



Itbms. 




Cost 

per Million 

Foot-gallons. 



Labor 

Coal. 

Oil, . . . i . . . 

Waste, 

Water 

Paeking. 

MiBoeUaneous supplies and renewals, 

Totals, 

Labor at screens, .... 



$14,483 27 

7.882 49 

268 06 

28 76 

1.443 60 

188 12 

1,686 00 



$25.980 30 



$0.04314 
.02348 
.00080 
.00009 
.00430 
.00056 
.00501 



$0.07738 
.01265 



Average Cost per Million Foot-gcUhns for Pumping at the Quincy Station, 

Volume (1.517.8 MiUion GaUons) X Lift (21.17 Feet) = 32,132 MiUion Foot-gaUons. 



Items. 




Cost 

per Million 

Foot-gallons. 



Labor 

Coal, 

Oil 

Waste, 

Water, 

Packing, 

Miscellaneous supplies and renewals, 

Totals 

Labor at screens, oiling and miscellaneous services. 



$4,731 30 

1,529 11 

23 69 

10 96 

229 80 

27 45 

140 29 



$6,692 60 



$0.14724 
.04759 
.00074 
.00034 
.00715 
.00085 
.00437 



$0.20828 
.04862 
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Coal for use at the several stations has been purchased as fol- 
lows : — 



nOBTH BIETBOFOLITA27 STSTBH. 

Shieley Gttt Siphon. 
During the year the continued dredging in the harbor in the vi- 
cinity of Shirley Gut has resulted in marked changes in the bed of 
the harbor near the siphon crossing from Point Shirley to Deer Island. 
For a length of about 50 feet from the head-house on the Winthrop 
end, the roof of the sewer siphon had been practically uncovered. 
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During the year heavy riprap has been placed around the head-house 
and over the line of the siphon to defend against further moving of 
the material in the vicinity of this siphon. 

Siphon undee Alewife Bkook. 

At the request of the Metropolitan Park Conmiissioners, who are 
modifying the channel of Alewife Brook, the 15-inch Metropolitan 
branch sewer to Arlington, near the Lexington Branch Railroad, has 
been modified by the introduction of siphon pipes under the new 
channel of the brook. Two lines of cast-iron pipe, embedded in 
Portland concrete, have been substituted for the original 16-inch pipe 
sewer. The siphon pipes are so arranged that the dry-weather sewage 
flow is concentrated in the smaller pipe, 6 inches in diameter, and 
the larger pipe, 10 inches in diameter, will not be used until the 
smaller pipe has become surcharged to a depth of 6 inches. 

The siphon pipes are 54 feet in length, and, with the manholes at 
the ends of the pipe, involve changes over a length of 72 feet, of 
which 28 feet was on the Arlington sewer. At the ends of the pipes 
the controlling manholes provide for stop-planks and valves to aid in 
flushing the siphon pipes if they should become clogged. The effect 
of this siphon arrangement is to dam up the lower end of the IB-inch 
local sewer about 6 inches, reducing its carrying capacity to approxi- 
mately that of a 15-inch pipe. 

This work was begun early in November. At that date the water 
in Alewife Brook was at low level and controlled by pumps of con- 
tractors for the Metropolitan Park Commissioners, operating in that 
vicinity. Shortly after our operations began the contractors aban- 
doned their pumping plants, and this siphon work has been carried 
out under very adverse conditions of floods in the brook and on sur- 
rounding meadows. 

At the date of this report the excavation has been completed and 
the siphon pipes placed. It is anticipated that as early as the first 
of February the work will be fully completed. 

Pipes under Cambridge Subway. 

Under authority of chapter 520, Acts of 1906, the Boston Elevated 
Eailway Company is constructing a subway through Main Street, 
in the city of Cambridge. The Cambridge branch of the Metropolitan 
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Sewer crosses the line of this subway at Portland Street, and the 
invert of the Metropolitan Sewer is 6 feet above the invert elevation 
of the subway. The work of passing the Metropolitan Sewer under 
the subway has been carried out during the year by the Elevated 
Railway Company. 

At the subway crossing the Metropolitan Sewer is about 4 feet 
6 inches in diameter. There is a wide variation between the ordi- 
nary dry-weather and storm flows in this sewer. For passing the 
sewage flow under the subway two lines of cast-iron pipes have been 
placed during the year, — one 20 inches in diameter for the ordinary 
dry-weather flow, and one 36 inches in diameter, at a higher eleva- 
tion, for storm flows. The pipes are about 50 feet in length and 
embedded in Portland concrete. The ends of the pipes above and 
below the subway are at the same elevation. Masonry structures 
above and below the subway provide flushing valves, stop-planks and 
sand sumps for flushiiig and cleaning and intercepting heavy material 
that would not be desirable to pass through the pipes. 

While the work of placing the pipes was in progress, the sewage 
flow was concentrated in a wooden box near the easterly side of the 
sewer. This work was started early in September, and at the date 
of this report the excavation for the pipes has been made, the pipes 
placed, and the masonry chambers at both ends of the pipes nearly 
completed. It seems probable that the sewage flow may be turned 
through these pipes early in January. 

This arrangement of pipes under this subway, with ends at the 
same elevation, adopted by the Railway Company, will involve 
additional cost in the maintenance of this Metropolitan branch sewer, 
and result in a substantial reduction in its carrying capacity above 
this location. 

Tanneey Drainage in Winchester and Woburn. 

During the year much labor and expense have been involved in 
the care of Metropolitan Sewers in Winchester and Woburn. This 
tannery drainage is rapidly increasing in quantity and its character 
has been substantially changed within the last few years. 
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New Pumps at Axewife Brook Station. 

During the year two 9-inch Andrews centrifugal pumps have been 
introduced, replacing two old pumps of the same size. The cast- 
iron shells of the old pumps had been worn through. The old pumps 
had been in service about sixteen years. 

SOUTH METBOFOUTAir SYSTEM. 

The extension of the High-Level Sewer through West Eoxbury, 
Brookline and Brighton, authorized by chapter 406 of the Acts of 
1906, was completed early in the year and opened for service. Dur- 
ing the year ten connections have been made with the extension by 
the town of Brookline, providing for 1,850 acres of its territory, 
located generally south of the Metropolitan Sewer. 

South Meteopomtan Outfalls. 

The 60-inch outfall pipes in the harbor have been in operation 
five years at the date of this report. These pipes are in normal 
condition and free from deposit. During the past year the average 
flow through them has been 40,400,000 gallons of sewage per day, 
with a maximum rate of 135,500,000 gallons in the month of Feb- 
ruary, 1909. 

In October, the diving contractor who placed the 60-inch outfall 
pipes in the harbor near Nut Island examined these outfalls. He 
entered the pipes for about 100 feet ; he reports the pipes clean and 
the outfalls in satisfactory condition. 

Late in 1908 two Sturtevant electrical generating sets of about 
15 horse power capacity each, were introduced at the Nut Isfend 
screen-house. These generators have been in successful operation 
during the year. 

Mateeial Inteecepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
sewerage stations, consisting of rags, paper and other floating mat- 
ters, has during the year amounted to 2,400 cubic yards. This is 
equivalent to 2.9 cubic feet for each million gallons of sewage pumped 
at Deer Island. 
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The material intercepted at the screens at the South Metropolitan 
sewerage stations has amounted to 2,342.3 cubic yards, equal to 4.3 
cubic feet per million gallons of sewage delivered at the outfaU 
works at Nut Island. 

Studies of sewage flows in the Metropolitan sewers, siphons and 
outfall pipes indicate that they are free from deposit. 

Eespectf ully submitted, 

WM. M. BEOWN, 

Chief Engineer of Sewercige Works, 

Boston, January 1. 1910. 
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Appendix No. 1. 



Statement of Important E\Tarrs in the Construction 
or THE Metropolitan Water Works to January, 

Metropolitan Water Supply, State Board of Health directed 

to investigate and report a system, .... 

Metropolitan Water Supply, Report of State Board of Health 

made to Legislature, 

Metropolitan Water Act passed, 

Metropolitan Water Board organized, 

Metropolitan Water Supply, first contract made by the Board 

(water pipes), . 

Sudbury Reservoir, first taking of land made, 

Sudbury Reservoir (partially constructed), taken from city 

of Boston, 

Wachusett Reservoir, first purchase of lands made (Shaw 

Place, in Boylston), 

Wachusett Aqueduct, first contract made, .... 

Main water pipes, laying begun, 

Chestnut Hill high-service pumping station, contract for 

engine made, ........ 

Sudbury Reservoir, filling with water begun, 
Quincy, admitted into Metropolitan Water District, 
Wachusett Reservoir, first contract made, .... 

Chestnut Hill high-service pumping station, addition begun, . 
Chestnut Hill low-service pumping station, contract for three 

engines made, 

Wachusett Aqueduct, Assabet Bridge completed, . 
Boston Water Works, taken by Metropolitan Water Board, . 
Spot Pond, taken by Metropolitan Water Board, . 
Metropolitan Water Works, first operated for supplying Dis- 
trict, .......... 

Mystic Water Works, discontinued for regular supply, . 
New 48-inch main connecting Chestnut Hill and Spot Pond, 

completed, 

Wachusett Reservoir, waters of South Branch of Nashua 

River and Sandy Pond taken, 

Wachusett Aqueduct, substantially completed, 

Wachusett Aqueduct, water of South Branch of Nashua River 

diverted 

Sudbury Reservoir, filled with water, 



AND Operation 


1, 1910. 




June 9, 


1893. 


Feb. 7, 


1895. 


June 5, 


1895. 


July 19, 


1895. 


Dec. 27, 


1895. 


Jan. 4, 


1896. 



Jan. 



Jan. 


29, 


1896. 


Feb. 


14, 


1896. 


May 


11, 


1896. 


Jan. 


1, 


1897. 


Feb. 


8. 


1897. 


June 


24, 


1897. 


July 


u, 


1897. 


Sept. 


22, 


1897. 


Oct. 


20, 


1897. 


Nov. 


6, 


1897. 


Jan. 


1, 


1898. 


Jan. 


1, 


1898. 


Jan. 


1. 


1898. 


Jan. 


1, 


1898. 


Jan. 


13, 


1898. 


Feb. 


23, 


1898. 


Mar. 


7, 


1898. 


Mar. 


7, 


1898. 


April 




1898. 



1896. 
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Fells Reservoir, construction begun, May 20, 1898. 

Wachusett Reservoir, agreement made for acquisition of St. 

John's Catholic Cemetery in Clinton, .... July 1, 1898. 
Chestnut Hill low-service pumping station, contract for build- 
ing made, Aug. 26, 1898. 

Nahant, admitted into Metropolitan Water District, . . Sept. 13, 1898. 

Spot Pond pumping station, contract for engine made, . . Sept. 20, 1898. 

Swampscott, agreement made to supply with water, . . Dec. 2, 1898. 

Sudbury Reservoir, substantially completed, .... Dec. 9, 1898. 
Chestnut Hill high-service pumping station, new engine first 

operated, Dec. 11, 1898. 

Quincy, supplied with water, ...... Dec. 31, 1898. 

Spot Pond pumping station, contract for building made, . Jan. 7, 1899. 

Arlington, admitted into Metropolitan Water District, . . Jan. 31, 1899 
West Roxbury pumping station, used imder an agreement 

made with City of Boston, Jan. 31, 1899. 

Spot Pond, improvement begun, ...... April 10, 1899. 

Sudbury Reservoir, Marlborough Brook filter-beds first used, June 1899. 

Nahant, supplied with water, June 29, 1899. 

Swampscott, supplied with water, June 29, 1899. 

Arlington, supplied with water, ...... June 30, 1899. 

Fells Reservoir, placed in service, ..... Aug. 31, 1899. 

Clinton sewerage system, first operated, .... Sept. 15, 1899. 

Spot Pond pumping station, engine moved from Mystic 

station first operated, Mar. 7, 1900. 

Chestnut Hill low -service pumping station, first engine 

operated, June 1, 1900. 

Spot Pond, refilling with water begun, July 12, 1900. 

Forbes Hill Reservoir and foundation for standpipe, in Quincy, 

construction begun, ....... July 16, 1900. 

Weston Aqueduct, first lands bought, Sept. 10, 1900. 

Spot Pond, improvement substantially completed, . . . Sept. 15, 1900. 

Wachusett Dam, contract made, Oct. 1, 1900. 

Boston low-service district, supplied with additional pressure, Oct. 7, 1900. 

Waban Hill Reservoir, purchased from City of Newton, . Oct. 12, 1900. 

Boston Water Works, settlement for taking made, . . Nov. 1, 1900. 

Spot Pond pumping station, new engine first operated, . . Nov. 1, 1900. 

Forbes Hill Standpipe, first placed in service, . . . Dec. 31, 1900. 

Spot Pond pumping station, completed, .... Feb. 9, 1901. 
Metropolitan Water and Sewerage Board, established by 

Legislature, Mar. 20, 1901. 

Chestnut Hill low-service pumping station, completed, . . April 3, 1901. 

Weston Aqueduct, first contracts for construction made, . May 9, 1901. 

Stoneham, admitted into Metropolitan Water District, . . May 23, 1901. 

Wachusett Dam, first stone laid, June 5, 1901. 

Metropolitan Water District, method of assessment changed, . Jime 13, 1901. 
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HSi RewTTiKr. eonscnKtMa be^nsit. .... J«1t ±7 



of Ssake Brook Madov be^vB. Ab^. 21 
Forbes Hill ResMrroir. ibit illliMi wich waier. . SepC 27 
Lakt Oxtaiaaie. improrreoKm of Pe^aa Mc adim begoB^ Sept. 28, 
SCcneiiaai, nqif>lKd wish wit«7. Oct. 21 
Lake Coeiiitiiate, improresieiit of Snakg Brook M eadow com- 
pleted, Jan. 22 

MfltoD, siqypiied with water Feb. 28 

Weiton Aqaedaetp cun atf uctiop of reaerroir be^mi,, April 1 
Belocatioa of Cential Mmmrhait^ti ILR., agreement widi 

Boston ik Maine R.R. made, April S 

Measoring water supplied to cities and towns. Act passed. Mar IS 

Bear Hill Beserroir, first filled with water, .... June 22 
Bdoeation of Central Mas^acfaosetts R.R., contract lor Tiadnct 

orer Nashua Rirer made, JoIt 23 

Wacfansett Aqoedoct, water first introdoced from Wachosett 

Beserroir. Not. 20 

Lake Cocfaitiiate, iuipr ovement of Fegan Meadow completed. Dee. 20 

^K>t Pond Brook, report on improvement made to L^islatore, Jan. 15 

Lexington, sopplied with water, Jan. 24 

Lexington, admitted into Metropolitan Water District, . Feb. 13 

Milton, admitted into Metropolitan Water District, Mar. 10 
Relocation of Central Massachusetts R.R., new road bed first 

used, Jmie 15 

y enturi meters for measurement of water supplied to cities 

and towns, installed, June 27 

Weston Aqueduct, Kpe Arch Bridge over Sudbury River 

completed, Oct. 19 

Weston Aqueduct, water first introduced, .... Dec. 29 

Report on Consumption and Waste of Water made to Legis- 
lature, .......... Feb. 11 

Spot Pond Brook, Act for improvem^it passed, . . June 3 

Metropolitan Water District, method of assessment changed, June 4 

Wachusett Reservoir, North Dike completed, . . . Nov. 18 

Wachusett Dam, Lower Gate Chamber completed, . . Dec. 22 
Wachusett Reservoir, Worcester Street embankment and arch 

bridge completed, Dec. 24 

Wachusett Dam, last stoDe laid, July 22 

Wachusett Reservoir, South Dike completed, . . . Sept. 30 

Wachusett Dam, contract work completed, .... Feb. 27 

Metropolitan Water District, method of assessment changed, . June 6 

Spot Pond, settlement for taking made, .... July 9 

Wachusett Reservoir, Sterling filter-beds put into operation, . May 23 
Metropolitan Water District, installation of service meters 

required, ......... June 15 

Arlington pumping station, completed, July 19 



1901. 
1901. 
1901. 
1901. 
1901. 

1902. 
1902. 
1902. 

1902. 
1902. 
1902. 

1902. 

1902. 
1902. 
1903. 
1903. 
1903. 
1903. 

1903. 

1903. 

1903. 
1903. 

1904. 
1904. 
1904. 
1904. 
1904. 

1904. 
1905. 
1905. 
1906. 
1906. 
1906. 
1907. 

1907. 
1907. 
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Wachusett Reservoir, Sterling Junction filter-beds put into 

operation, Sept. 16, 1907. 

Arlington pumping station, new engine placed in service, . Dec. 4, 1907. 

Wachusett Reservoir, first filled to high-water mark, . . May 10, 1908. 

New 48-inch main from Chestnut Hill Reservoir for Boston 

low service begun, Sept. 16, 1908. 

Swampscott, admitted into Metropolitan Water District, . May 3, 1909. 

New 48-inch main from Chestnut Hill Reservoir for Boston 

low service completed, July 10, 1909. 

60-inch main from Weston Aqueduct terminus into Metropoli- 
tan District begun, Aug. 26, 1909. 

Chestnut Hill low-service pumping station, contract for new 

engine for high service made, . . . . , Sept. 21, 1909. 
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Appendix iNTo. 2. 



Contracts biade and pending during 

(Nora.— The details of eontnets made befoie 



• 


1. 

Hum- 
ber 
of Con- 
track. 


WORK. 


Kmn- 
ber of 
Bids. 


Amomn 


or Bid. 


«. 




4. 

5ext to Low- 
est. 


9. 

Lowest. 


ConfenMstor. 


1 


8981 


4,160 tons cast-iron water 
pipes ; 4.100 tone 48>i nch, 
00 tons 86-inch; 180 tons 
special castings. 


8 


$108,88110 


$99,164 00* 


Warren Fonndry and 
Machine Co., Phil- 
lipsbnrg, N. J. 


2 


8001 


86 water valTes ; 8 86-inch, 
4 24.inch, 2 20-inch, 22 12- 
inch. 


4 


1U08 00 


9,750 OOt 


Coffin Valve Co., Bob- 
ton. 


8 


801> 


18 water yalves ; 1086-inch, 
8 12.inch. 


8 


7,240 00 


7,124 OOS 


Coffin Valve Co., Bos- 
ton. 


4 


802 


4,000 tons 60-inch cast-iron 
water pipes. 


1 


" 


96,800 00a,> 


United States Cast 
Iron Pipe and 
Foundry Co., New 
York, N. Y. 


6 


808> 


2,270 tons cast-iron water 
pipes; 1,580 tons 24-inch, 
680 tons 16-inch, 100 tons 
12 inch, 10 tons 6-inch; 
60 tons special castings. 


4 


66,618 00 


64,018 00« 


Standard Cast Iron 
Pipe and Foundry 
Co., Bristol, Pa. 


6 


8041 


Laving water pipes in 
Boston and Brookltiie, 
Sect. 31 of the distribn- 
tion system. 


11 


36,167 60S 


82,791 00 


Bruno & Petltti, Bos- 
ton. 


7 


805 


4,000 tons, 60-inch cast- 
iron water pipes. 


1 


- 


96,800 00>,a 


Florence Iron Works, 
Camden, N. J. 


8 


806 


200 tons special casting^. 


2 


14,640 00 


9,400 00< 


Standard Cast Iron 
Pipe and Foundry 
Co., Bristol, Pa. 


9 


8071 


Laying 8,900 feet of 16- 
inch water pipes in 
Revere, Sect. 82 of the 
distribution system. 


10 


3,298 00 


8,111 50 < 


Camoia & WilllamB, 
Boston. 


10 


808 


Laying 12,300 feet of 24- 
inch water pipes in 
Eyerett, Chelsea and 
Revere, Sect. 38 of the 
distribution system. 


9 


14,212 00 


13,197 50 * 


Camoia & Williams, 
Boston. 


11 


8091 


Ikying 1,600 feet of 12- 
inch water pipes in 
Arlington, Sect. 34 of 
the distribution system. 


16 


2,04140 


1,884 40* 


Angelo De Marco ft 
Co., Boston. 



1 Contract completed. 



s Contract based upon this bid. 
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Appendix No. 2. 



THE Year 1909 — Water Works. 

IWO hftT* been shren m prerious reports.] 



7. 

Date 
of Contract. 



8. 

Date of 
^Com^etionof 



Prioee of Prinoipal Items of 
Contracts maoe in 1909. 



10. 

Value of Work 
done Decem- 
ber 31, 1909. 



Aug. I, '06, 



May 21, '09, 



Aug. 26, '06, 



May li, '09, 



May 7, '09, 



Sept. 6, '06, 

May 14, '09, 

May 14, '00, 

Jnly 16,' '09, 

July 16, '09, 



Aug. 12, '09, 



Aug. 4, '09, 



Nov. 15, '09, 



Feb. 17, '09, 



Nov. 16, '09, 



July 22, '00, 



Sept. 21, '09, 



Oct 26, '09, 



86-inch yaWes $756; 24-inch valves $270; 20-inch 
valves $215; 12.inch valves $100. 



60-inch pipe $24.70 per ton of 2,000 pounds. 



24.inch pipe $22.66; 16-inch pipe $22.96; 12-inch 
nine $28.20; O-inch pipe $28.60; spedal castings 
$47 per ton of 2,000 pounds. 



eO-inch pipe $24.70 per ton of 2,000 pounds. 
Special castings $47 per ton of 2,000 pounds. 



For laying 16-inch cast-iron pipe, $0.72 per lln. 
ft.; for chambers for blow-oin and air valves 
$75 each. 



For laying cast-iron pipe: 24-inch, $0.90 per lln. 
ft. ; li-incb, 16-inch and 20-inch for connections, 
$0.60 per Un. ft.; for rock excavation above 
reg^ular grade. $4 per en. yd. ; for chambers 
for 20-incn and 24-inch valves, $90 each; for 
chambers for 16.inch valves and smaller $75 
each. 

For laving 12-inch cast-iron pipe, $0.68 per Itn. 
ft.; for rock excavation, $8.49 per cu. yd. 



$101,990 66 

9,750 00 

7,196 00 
78,018 00 

66,964 60 



2 

8 

4 



88^909 66 

60,684 00 
4,840 00 

8,48190 
14,92127 



6 

7 
8 

9 
10 



1,823 66 



U 



* Joint bid for 8,000 tons was made for contracfts Nos.$Q2 andSft. 
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Contracts if.u>K and pkxdimg during the 





1. 

bcr 
otCcm- 


WORK. 1 


btroi 
Bids. . 

1 


Amacw. 


or Ba>. 


•. 




4. 

HczttoLow- 


S. 


Csatnetor. 


1 


SIO 


1 
Lajing SJBHO feet of OOl i 
tneb wftter pipe* In 
BoflCon and Newton, 
Sect. 8 of tbe rapplj 
pipe lines. 


1 

10 > 

! 

1 

1 

1 

1 
1 


$S7/>44 30 


$84,906 OOS 


Charles J. Jacobs Co., 
Boston. 


s 


3111 


OO-inch TentnrI meter 
ttttie. 


-4 ! 


.4 


.4 


BoUders Iron Foan- 
dry. Providence, 
B. I. 


z 


fl2 


40(000,000- snllon pump- 
ing engine. 


4 


106,700 00 


96,76$ 00> 


HoUy Mfg. Co., Buf- 
falo, nTy. 


4 


11.M4 


6,000 tons Vulcan coal for 
Chestnut Hill Pnmping 
Station. 


10 


•S^ per 
ton. 


$3.75s and 

$8^ per 

ton. 


Spring Coal Co., Bos- 
ton. 


5 


12.M.1 


1,900 tons Dayis coal ; 900 
tons for Spot Pond 
Pomping Station, 400 
tons for Arlington 
Pomping Station. 


6 


$4i»and 

94.10 per 

ton. 


$4.19< and 

$8J6 per 

ton. 


Davis Coal and Colce 
Co., Boston. 


6 


U.M.1 


OO-inch vertical fire tnbe 
boiler for West Box- 
bury Pnmping Station. 


2 


$^00 00 


$737 00* 


Hodge Boiler Works, 
East Boston. 


7 


15.M.1 


Addition to West Box. 
bnry Pnmping Station. 


2 


1,727 17 


1,720 00« 


John A. Booney, Bos- 
ton. 


8 


16.M. 


660 tons Davis coal; 260 
tons for Arlington 
Pomping Station; 400 
tons for Spot Pond 
Pomping Station. 


4 


$8.88 and 

$4.86 per 

ton. 


$3.70«and 

$4.20 per 

ton. 


New England Coal 
and Coke Co., Bos- 
ton. 





17.M. 


7,600 tons Volcan coal for 
the Chestnot Hill Pomp- 
ing Stations. 


10 


$8.70 per 
ton. 


$8.69 s per 
ton. 


Spring Coal Co., Bos- 
ton. 


10 


18.M.1 


366 tons cast-iron water 
pipes, 80 tons special 
castings. 


4 


$10,868 42 


$10,248 60* 


Warren Foundry and 
Machine Co., Phil- 
lipsbnrg, N. J. 



1 Contract completed. 



* Contract based opon this bid. 
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Tbab 1909 — Watsr Works — Conltiiiud. 



T- 


S. 


•. 


!•. 




Dato 
of CflotaMt. 


Data off 
CoBplotaaioff 


Prion off Prindml IteMs off 
Coirtnela iMde in 19U9. 


' TalaeqffWork 
ber31,1909. 




Aug. 18, W, 


^ 


For lajing GCL-incb cast4n>n pipe^ $3.08 per lin. 
ft.; for rock excaTation aboTe rmilar grade, 
$3.15 per cu. yd. ; for chambers, tar blow-offii 
and by-paes Talre8,$100 eacb; f<H- concrete 
maaoniy, $5 per cu. yd. 


$25,902U 


1 


June 21, *Q8, 


Oct. 26, •«», 


For whole wort^ $2,350. 


2,350 00 


1 


Sept. 21, W. 


— 


For whole work $99,769. 


- 


3 


July 1, •08, 


July 2, ns. 


- 


12,99131 


4 


July 13, nw. 


July 9, *09, 




MTSSB 


5 


Apr. 22, nw. 


July 13, Htt. 


For whole worii $737. 


737 00 


6 


May 4.H». 


Sept. 21. *09, 


For whole work $1,720. 


1,720 00 


•* 

4 


June 18, "09, 


•" 


$3.70 per ton of 2,240 pounds delivered on cars at 
the Arlington Pumping Station- $4.20 per ton 
of 2,240 pounds dellTered in bins at the Spot 
Pond Pumping Station. 


2,2S196 


8 


July 16, W, 


- 


$3.59 per ton of 2,240 pounds delivered on cars at 
the Chestnut Hill Pumping Stations. 


12,919 87 


9 


Oct. 18, '09, 


Dec. 3, *09, 


48-inch cast-iron pipes $25 per ton of 2,000 
pounds; special castings $50 per ton of 2,000 
pounds. 


11.736 39 


10 



* Competitive bids were not received. 
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Contracts made and pending dxtrino the Year 1909 — Water Works 

— Conduded. 
Smnniary of Contracts.* 



Yalne of Work 
done Decem- 
ber 31, 1909. 



Dlttilbiitloii Department. U contracts, 

298 contracts completed from 1886 to liXiS, InclnsSre, 

Deduct for work done on 11 Sodbory Reservoir contracts by the City of Boston, . 
Total of 818 contracts, 

> In this snmmary, contracts charged to maintenance are ezcladed 



$390,797 95 
15,838,951 22 



$16,229,749 17 
612,000 00 



$16,717,749 17 
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Appendix No. 3. 



Cexext Tests — Metbopolttak Water Works. 

The following tables contain : — 

1. Long-time tests of cements used on constmction work by the Dam and 
Aqaednct and Reservoir departments, from 1896 to 1900, inclnsiTe. 

2. Tests of cements used in the constmction of the Wachusett Dam and other 
woiks at the Wachnsett Reservoir, from 1901 to 1907, inclnsive. 

3. Tests of cements used in the constmction of distributing works, from 189S 
to 1909, inclusive. 

The methods of testing were the same as described in Appendix No. 3 of the 
annual report for the year 1897. 
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^3988888288 
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• a • 
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'iCnaviaji 


88888Si|^88SS 


6.88 
6.10 
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■itranmf 


8;SSS98;SS8S?8 

oo^eeooeo^eooo^^^ 


8.92 
8.62 

8.98 




• a. ••••...•• •• 


"O 1 

■S ® 


II 


Princeton, < 

Jefferson, 

Sterling, . 
. Boylston, 
'SadbmyDam, 

Framingham, . 

Ashland Dam, 
.Cordaville, 
) Cochitnate, 
tnat Hill Reservoir, 
Pond, 


Average of all, . 
Average,Wachn8ett 17 
Average, Sndbnry wf 


-pdqsi9|«ii •p9qu9«vii « 1 1 
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Tablb No. 2.— flotn/oU m lncKe$ at Jefferttm, Mam., in 1909. 



Total for tba year 4S.SI Incheii. 
Infall iDolnded In that ot followlDg da;. • BalD and inow. 
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Tablc No, 3. — RainfaU in ItuAes at Fratmngham, Mast., tn 1909. 



Total tor llie year M.se Inchra. 
11 iDolodwl In that of Un following da;. * Rain and Bi 
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Table No. 4. — RainfaU in Inches at Chestnut HiU Reservoir in -1909. 
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Table- No 4. — RainfaU in Inches at Chestnut HiU Reservoir in 1909 — 

Concluded. 



Datb. 



Oct. 12, 
Get. 15, 
Oet.15, 
Oct. 18, 
Oct. 31, 
Oct. 23, 
Oct. 28, 
Oct. 26, 
Oct. 28, 



Total, 



Nov. 2, . 
Not. 4, . 
Nov. 8, . 
Nov. 16, . 
Nov. 17, . 
Nov. 22, . 
Nov. 28, . 
Nov. 28, . 
Nov. 24, . 
Nov. 26, . 
Nov. 29, . 

Total, 



'Amoant. 



Doratloa. 



.17 
.21 
.10 
.04 

.58 
.06 



1.A8 



7.06 A.M. 
12.26 A.M. 
7.56 A Ji. 
5.00 P Jf . 
6.00 PJf . 

9.00 P.M. 

12.06 A Jf . 



to 
to 
to 
to 
to 

to 

to 



12.30 P.X. 
3.45 AJf . 
1.00 PJf. 
8.15 PJf. 

2.40 AJK. 

8.36 A.M. 
2.26 A Jf. 



I .60 
.06 

j.u 

J .06 
.25 « 

J8.44 
.27 



4.89 



2.26 P.M. to 

5.46 A.M. 
2.30 P.M. to 8.00 P.M. 
6.30 PJf. to 

3.45 PJf. 
11.15 A.M. to 

7.00 A Jf. 
1.00 P.M. to 10.00 PJf. 
2.10 AJf . to 

10.15 AJf. 
5.20 A.M. to 10.00 AJf. 



Datb. 



Dec. 7, 
Dec. H, 
Dec. 13, 
Dec. 14, 
Dec. 25, 
Dec. 26, 



Total, 



I>aratfaNi. 



j .67 
|l.56t 

(2.271 



4.39 



4.30 PJf. to 
8.15 AJf. to 
6.00 PJf. to 



1.45 A JI. 
6.00 A JI. 
9.00 FJI. 



Total for the year 47.62 inches. 
1 Snow. s Bain and snow. 



0. 57.] 



AND SEWERAGE BOARD. 



203 



1 

■S 

I 



00 






2? 



•s 



•s 



o 
» 



I 



I 
I 



5 



a 



I 
















I 



i 



I 






sss^^^sssssrtss 



s3io;sss$999$9 



M 









^sssssss^ss^ss 



coeooiooAt^eQc^oQ-^^eceo 



X 



s ^ 



Ss3aS:S93SSS3ttSS 



t-50i-l»«0©lrHO«e^iO«-(«-l 



m eS 



CO 00 



aeit-Sr-w^St-ooo* 



CO o 



oc-e4e«eocD^iHrHeoo<Hi^ 



CO ^ 



S 2 

.-J eo 



f^^f^SSSSt&SoS 



■^«oeo^e«io«DOiai-4eo 



2 S 






!;; S ^ 23 S S S 



8'^ «D 0» A 
M 94 '« to 



eooeoeo^ooeoeoeo-^f-^coeo 



3 3 



s 



S5@SSSo$SSSSSSlS9 



ooeoeooQioeoeoeotoioeQeo-^b- 

o 



fHf-iiooomeo-«ooa>ioc40 



oeooeorHOioeo-^oeoi-ioo 



38 IS 



S 



SigiSSSSSSSSS^SS 



Oe0r-l'«C^e4f-404O;DG«l039 



S 2 



eo 



g$asse3g$S!$8333S;:: 



o^-^rHo^o-^eoc^e^eoGtoio 



g g 



09 

o 



S^!SS8SS;S$S^S§^§S 



'<«e4«D«Dioio«DeoeoiOi-i&i^ 



S $ 



s 



cooe^Cbeo^oi^e^'^M'MO 
aSSi^ter-iSi'^vt^c^eoQOi^ 



ffieoiooOf-i"*"^e«i-ioiffi^«D 






s 



$SSS£^^SSSS3S$S 



eo«De«'<«<iH04G«'<«t&o409eoeo 



s s 



t- eo 



eo 



i 



s 



bo 



S 



08 


a 



a 
o 



5 

p 
o 

GO 

'3 

fl 

OS 

bo 

fl 

GO 

a 
o 

OQ 
U 

<s 

«k 

5 



»4 

s 

Q 



sS 

OB 5 

p,co 

08 ^ 

CD 1^ 
S . 
O fl 

S I 



OQ "^ 

s >-* 

OS A} 

a a 



V\ 



204 



METROPOLITAN WATER 



[Pub. Doc. 



I 



^ 



03 



I 



o 

S 

n 

e5 



mm 



o 



I 



i 



I 



I 



j 






•g 






I 
I 






SSS89SS:9^22S.'^!«:S8SS8Si?lS^SS;;SSSSa359SS:^ 



9$9&SSq:S«^S$^!o$S$;;3$SS9$SSSSS$$99^;SS:« 



SSSeSSS^SSSSS83&33SISSS$$S3$8S^SSS?&SSSS 



'^ioiet^o«i-4<«^^»4ce^»«t^cDMmiooiMCDeocD«eaio««fH^i^o«M«oeo 



S^SSa5r!:S&S3S8SS8SSZS8^&SSS^^r:$S339f232S£:SS 



^»iaoteoeoe«Mio»iM3eee«^<«>otOf-i-<«iooeQO«eiooQ«^^^f^eO'^o«^ 



9€SSSSSS?:SS9S3S8S§S2?SS?:3SSSSS^Z^S£8^S;; 



eo<«o^f-i»^o«ao^o<^o«^ao^cDo«o«^»io«t«»«o«eo«o«o^i-4ieteeoaoO'^ 



S^S3SS5S&?S8»2gSgSS&|3q;q:S£$S!::9S&9&S^8g:oS 



iei-ieocD(D-^«-<^e^t^-<«iiote^eO'«^ioe«-^««eQaOfiNe«^99meo«9eef-4-«e« 



• •••••••••••••••••••••••••••••••••• 



^S9S^?!88$^SS!;8288[^£^SS[^8$9SSS8SS8SSSS5 



teQ4e«eoeo'NO^e«ceo4i-ie9fr«eio«eoMe4f-4e4eo^e«o«e<iiHe!iae«ioeoceoe4 



Sfh>SSaboo^'^$8'^So3^oSS^oSSoe4-<«ebSSS8M8«3S9 



eQo«ceo<^i-4eQiO'<«eeeQm>^^&ii004io«0'^e4»i'<«m«-<-^b>>^oo««Hoeoioe4 



^§«S^g:=SSSS^SSS^9:SSSSg89S&SSSSS8SSSo^S;2$i2 



eo^«OiO-^eQe«-^i-4'^eQe«'^e<eoe4eooeoeetOi^ei-^i^««ao^e«Q004e4eQ-^-^ 






:S;^t£^SSSSSoSSoSS^SS;S§;;:SSSgSg9S:2g»S8SS^S^ 



0:'^oioeoeO'v«eQ«o9cO'«eorHeQiOMxee^t«c«'«'^a»^«oeoooM«i»i'<<iiO 



o 3 



ae3ScSoSS3S8S£:f:&ss:;sssssg;^ss^s;;£8SSS3^^;ss 8 s 



as s 



s 



2 8 



eo 



ss s 



^ 



S 88 



3 



S 8 

9 eo 



a o 
CO .-< 



eo 



S $ 



oo eo 



oo 



n 



^ 



B ^ 



<>»e9'Neoapt-«oo — a-^»oiftr-e«<Mio^®»CiOWX5Dee»ot»«>»^«iagB 



«ii-)eQ>oe4eoiOieMiO'^coo'<4«i09ir-ioo«'<«'^e4'^(0'^'«'~e4eQ'<«iio«ieQeo90 



X 



»- 



CO 



io«or-x3so»^gi9g^o»t-QO«©^geo^g5gtS35S'^ S S S 

XXXXXXXXXXOOXXwXXwXX 



ill 



CO 

u 



•O CO fl 



D^ 



tj C 



6 S ^ 
OS 2* 



5 



f-lJ3 

© Oi 8 

"• •-co o 
2P *- 

"^S-S - 
©B-c S 

SW*<9 
US " 

§^-fc 

v4 9 tf oS 
X • » B 



0©,M 

^-* ** a. 






OS o 

B Q -• 



^>» 






§2-& 



C S 2f 2Q 
*» © p • h 

5©5'e^ 
oaSflX) 

OQ ••'S'S 88 



^o. 57.] 



AND SEWERAGE BOARD. 



205 



I 



00 






CO 
ft. 



to 



I 



« 






o 

S 



s £ I 



s s 






^^ ♦" e« w ^^ 



2 S 



i S s :s § 

Z^ — •» e<^ CD 
e«^ of gf -^ 



•fc •» •» 

s § g 









s i i" I i I s g I g 



^ 1-^ o* — — 









I 



8 



s so 



I- 



^ - S i s 

K eo c a 

«k * ah 

<-l o» — 



8 S J ?f i r:* i? $ S" 



s U 



o 



t«09<iCv*2or«o«x 









eo 

■^ 
o 






t- ao ^ ac ©f t^ 

So X S> ^ 3S 

o a ^ t- ■* 

«k ak flk 

CO e« — 



^ s 



o 

s 






s 



S§ S 



•M ©• « en 



2 S 



g S S 8 

«k flk «k flk 

"5 s :$ •* 

'^ S 9 S 

eo S 3 a 



©» 



O 

» «k ^ » ^ 

^ — eo 9» 1-" 



&$8^S:;^^i 



i 3 US 



2 
S 



22 S 



©» «• 



•sa 



«< o t- r- •* 

O $3 3 O 3 



• 






I* 

A 



H 

O 



S S » 8 

t- c5 t- ^ 



00 t- t- b- 

I- 1-^ oa 5« 

lO 9« — .-I 



O 



9* *■< 



CD CD 

f « 

•k «k 

9« OQ 



a» «k » Vk » ak 

v-4 ^ CC O IQ Q 

s i s I § i 



00 t^ o s 

o 00 ao 

•h «k •» 

99 C< '•* 



icT c^ 
"SI r- 

00 CD 



5:: 8 g 

94 ©« I 1^ 



s 



8 m S 00 -^ 

*i *%. n 1 "^ 

fsi •-^ T-T »■* "■ 



CO 
04 






CS 

9 

S 



u 






;^ «] s ^ 






OD 


bo 











4) 
0(2 



I 



i i 

I I 









00 



i 

CD 






So 



CI 



90 

o 



X 

*« 



»« j; 






g§ 



2 



^ 00 

E a 
o ^ 

u 

CS g 

£ J: 

* « 

^ o 

Xi tr' 

^ 8 

® c 
♦i — 

S = 

S.I 

c 8 

s * 

a "^ 

s s 

o — 

as $ 

j^i 

5 5 
•a . 

a cd 
■^ «-i 

5; - 



9 S 

j= s 

a — 
a (3 

«M CD 

5 



p 

•Si 






e 



Z^ 

o ^ 



9 



W \ 



a 

«k 
o 

"cS 



METKOPOUTAN WATER [Pub. Dot 

III 

ill 

III 
t-l 



.1 

lii 

I 



-I "-I 



0. 57.] 



AND SEWERAGE BOARD. 



207 






9 
« 



MS 

a 






e9 

QD 






0» 



a 



a 






I* 






I 



iO g g lA O G4 

W O S tft o» S 

•^ «k » 

f-i ©I ^ 



»-t *N ^ 

9 00 A 



CO lO <<|< 

g s§ ^ 

«k M M 

©» ec »-i 



S S o 



eo 



^ i ^ 

o q5 CO 



o eo 



t-i o to 

•^ l-H fH 

>0 '<« iO 

0< 04 



^ Si 



s 



OS r* ©I 

r- r- 00 

eo t- i- 

M •» a^ 



s s 



i 



»- ^^ V* ^ ^^ v« ^™ ^ 

Sosn!SB^"^SS«o 
5*«— cD©ioi»eot^ 
ao-^iH&ipHeoe*t« 



©» iH 






M •» «k •« «k 

2 2 S S S 

^ S ^ ^ S 

M M •« M 

«-i 00 ©« ©I 



S S5 S 



2 S 

eo t' 






oeo»ft^CioO'«*^_ _. 



OS CO 1^ lO 
O»OSa0OI'^&l'^Q4iHCO'<« 



00 S^ 
r- 00 



s gg g S 

m m ^ ^ 

eo eo "^ ©1 



w » g 



2 8 2 
04 eo iS 



t^ cT 

S3 ^ 



» eo JO 
*^ S " 



iO 



00 



1-* CO ^^ f^ 



g S ?1 2 

iH ^ ffl 04 

04 ON 



§5 ?: 



©« fH 



52 eo o -^ fi 

eo eo ^ ^ 

■^ !» ©I d& d 

» «k •» M 



«0 ©» 1— t— OS «o 

Sra C9 iM t. 25 
«o -^ iH eo iM 



eo ©» oN 



3 IS 

04 eo 



<S OS 00 Q 

W £! ^ 64 

O 00 00 © 

•k •« •» M 

©» « (M ff» 



eo MS "^ 1-^ 

rH OH oH o- 
hH fH e< fH 



© a eo 
O CO ■<«• 
o- eo » 



S»rosr-©eoco5«r^cpooo 

"^OOCOTt-Oli-H rHoHCOO 

o «« «. •« Vk 

OH «^ ©4 »— ■ oH 



^ 



- £■ 



08 






S f •§ ^ M S P 

•^ fe a -^ s 1^ 1^ 



eS 






00 

a 
o 

B 

« 

"3 

OD 

03 



■^l OQ O 



£ Q 



?2 qS S 

fe CL bp 

— lo is 

2« g 

JO "d « 

^ * p. 

o ^ ► 

y ^ o 

-1 OS ^ 

o « -^ 

« -^ o 



s o 

fH (U 

•rt OS 

la 

<M U 
U « 

" © 

S eo 

^« 

•d^ 
« o 

-c > 

*($ s 

•o< ^ 

OD ffi 

•p So 

O ti 

»4 00 
2 ^ 



2 

03 
00 

e 



c8 

2 

03 

.d 

•fH 

o 

■a 

o 

■*» 

a 
S 

03 



o3 O 



2 -^ 

OD 

p "d 

2 ^ 
Xi « 

>H O 



•rt O 



03 


^ 




'M 


^S 


p 


P 


.o 


o« 


•d 


V 


p 


OD 


07 


.a 




a 


0) 


ID 


€ 


00 




08 


08 


•d 

a 

08 


O 


V 


Xi 


u- 


H 


•^4 
00 


■H 


p 



a 



00 

03 

U 

08 

« 

► 

•o4 
OD 

a 

09 

a 



a 

8 

o 
£ 

•d 
« 

.a 

OD 

^ I 

00 ID 

52 



a 8 



208 



METROPOLITAN WATER 



[Pub. Doc. 



6 



I 



3 



00 
o 



n 

< 



X S 



A «fe * 

§ ^ i 



— ox 
© — t^ 



I I S i 



^< »ii« e* o* ^^ 



3 :;i 






10 






V 

S 



« 






n 

g 

o 



I ?5 g i 8 S' ? s 

M «fe «k a I I 

cn ^ ^ ^ ' 



I 



■k * «k •» I I 

^ 09 ^ ^ " > 



■k •» 



3 S 



8 



Vi^ A ^M *« *■ 

te o <<» •« 



© 

© 






llgll^iss^^ 



CO 



$ s 



1-N — a* 1-1 « 



s 



I 



t b- r* 

^ ^ '^ 



X a» 



m m 0^ m 

lo a> »?4 © 
© t- 



^ lo a> 

i ? « 



I 



W 09 "-^ 



i f 






^ o* 00 e« 



s 



s ? s 

t^ O fM 



9 






I'- 






§ R 



s 



S 3 2 S 

to 04 A t^ 

•k tfk «» 

e* "^ ©» 



S 



2 ?: S 
-« ^ © 






■k«k«k«k ««»•»•» 

p » s_ s, « « .| T 

CO OO I-" !-• ' ' 



•» Vk 

3 S 






* s "* s '^ 

eo S iO S 

M «k •« 

e« ^ -^ 04 



«t 



■^ 3 © S 






i 8 



g 3 

O © 

eo e« 



•» _■ > •■ ■» PB ^ ■» ■» 



00 '-< C» I' 






h 08 



i? « s ® 



. be botS 

2 2§ 

> > c 



So o. M> 
3© S 

5g§. 



fl8 a rt 

08 



o o 
o w -• 

•0 »• ^ 

^ $5 

^ « 5 
o « *. 

8 fl S 

* -^ ^ 

® S g 
2 §.^ 

be* iM 

5 « I 

A X 

O r^ J5 

o 
»«(«>- 
ago 






b © 

<*rf oo 

is 

•o o 

5 g 

OD ** 

u hb 



« o 

O O 



bo 

o 

o 



I 

a 
S 

eS 

00 



• 8 



s a 

» s 

«A OD 

o ^ 
08 * 

"3 

c 



2 
S 



v» •-• ^ a 



^ 



a 
o 

■<■* 

M 
(D 

00 

a 

3 

a 

8 

o 
"5 

■2 

00 

2 

08 
^ ® 

X "^ 
•-< V. 

e V 

^ s 






08 
C 

o 
2 

e8 

2 
o 

> 

eS 

a 



o 

9 

•k 

00 

08 
O 



>■ 



CO 
o 

oS 

s 

2 



m 

00 

p o 

h > 

© V 

X as 



-J 

Xi 08 

2^ 

c -* 
2 v( 

OD , 

£i -a 

to > 

2 2 

ot4 M 

"S *^ 

o o 



^ 



5 8 



I 

. 2 

H VI 
O O 

*^ a 
S 



o. 57.] 



AND SEWERAGE BOARD. 



209 



5i 



05 

O 

PQ 

< 



S 



fe< 22 

o* II 

I ^ 

g s 





—•2 K 

w 



otoaoeot-ooocoe) 



">* e« © 

** li a 



CO 



QO go f-4 09 ^ CO lO 
»-» 35 30 <b » ^ ■^ 
"^ 1-- ^ — • © •«* w 



•^ •^ eo -^ <N fH 



© 



2©aor^igaotQo:ooooa 



eo 



« eo •^ eo 00 r- 1^ 



eo 



s 



3 



i 



2 S 



09 

© 



00 






M 



GQ 









CI 



•k « «fe » Oh 

I t'- © 1^ r- — 

' -^ © © ^ 00 

t- •^ « iH -^ 

•* .k _f > .> ^* > 

m X oS 04 X 



X 

»l 



Si s 

i 3 



04 



S 











o 



•k ah «k » 

Oil G« » CI 



^ t' eo © CO <« r- _ 
o«3oeoeoo«rip^r^ 



£S 



Ol 



© IC I 

2 § S S S S =: S S S S3" § 






_ •» M » « M M 

*» CO sc -* « ^ 

S §1 ^ g g ;:; 



S 



>» 

b&.. • ■ . ^ ^ u- B S 3 ^ 



© 




© 








11 




u 




03 




P 




a 




a 




^ 




•c 




a 




OS 




l- 




u 




5 




s 




^m 




« 




► 




o 




SB 




fl 




s 




^ 




«a 




« 




^ 




•k 








5 




OT4 




A 




OS 




O 




Hi4 




«-< 




o 









03 




« 




fl 




M 




ja 




tc 









o 




»4 




s 




•M 




CO 




u 


• 


^ 


OD 


9 


o 


JZ 


> 


*» 


f4 


VI 


S) 


O 
>> 


g 




^^ 


a 


ot4 


p 


s 


en 


•d 


9 


p 


J3 


03 


*•* 


« 


t^ 


■o 


S 


s 


VI 


o 




p< 


p 


p 


•o 




« 


tJ 


p 


s 


cr 


03 


es 






u 


a 


M*4 

o 


2 




VI 


o 


a 


CO 


fl3 




•§ 






OD 


n 





s 


ja 


o 


« 


Irt 


03 


tc 


^ 


a 

o 


a 




o 


d 


bD 


•VM 


03 


E 


U 




o 


fH 


•¥» 


• 


00 




5 


a 


03 




^ 


P 


& 


o 


U) 


a 


"<: 



\\ 



210 



METROPOLITAN WATER 



[Pub. Doc. 






I- 



^ II 



> 
^ So 

S 2 






So 



OS 





II 

is 






«ter*«Baot«ior*-^Q«e«te 



S 8 ?i 8 f2 2 a 



M iO 00 ■<« 



?- 


1 


s ^ 


*-4 


22 


s 

s 


1 § 


M 04 

o «-< 


§ 


§ . 


o 


CO 


M O* 


^N 


o 


T 


= o 


o o 

1 


o 


09 

1— « 


s 


s 


S & 


$ 




s 


s ? 


s s 


s 


T 1 


CO 


iO 


'^ "* 


M 


e« 


t^ 


tH "* 


^ CO 


"* 


5 



g S I I ^ s 7 7 ;: 7 



CD a 



I iz 



o 

H 

OQ 



-Ob 














8*8 



4* fc ff'S.S.g >» 



1^- 
1^ 



^S 



•» . •« 






-^5" 



9^ »• S o S 



B3 

o 



I I I I I 



• mm ^_m m 

2 "* S 5 

5 B « S 

m m m a 

»o « 2 S 



I I 



iQ o i-i eo « 

§ i s ^ i 

r« to «D «o fH 



I I I I 



«k 

i 



s 



« ^ 8 ^ S 2 '^ 



3 ja 5c a 

1-4 00 iO CO 
09 oo O CO 



m m m m «» m m •'^ •"^•** 



o 

CO 



m m m m ^m m ^ 

g S f^ S 8 oS !# 

!§ CO S ce S S Z 



©• 'r r? S 

s 1^ ^ i 
s s sf s' 



■h •» M M M 

i § I S S 
s" sf s sf s" s 



oo 



§io^t«a»or«ioococoso 
i S S 5 Jo 2 § i s s i 

****** •*<* #^ l»? mm 

o5358«ost-t't^t^oDi"-«> 



O lO 

© ^ 



i ^ ^ i S i 3 

I t» •«* rH C t- O 

v» •» -• m m m •**_• .^ 

l-< »H 1^ ^^ ^< 



t. CO 

CO •<«• 



eo 



8 



S 



CO 



eo 

•k 



i i I 5 ^ • ^ 1 1 I I i i ^ 



£• 




08 




9 




(3 




« 




►^ 


• 


•e 


o 


fl 


^ 


08 


i 


t- 


d 




? 


a 

1 


2 


^ 


•o 







s 

^ 




*» 


u 


^ 


<0 


A 


«S 




c8 


•*4 


«4 


eu 


o 


• 


n 


o 


o 


fi 


S 


0) 


4* 




P 

s 


d 


or 


M 


bo 


je 


p 


s 


€ 


2 


P 
•3 


5 

.4^ 


P 




•* 


^ 




o 




^ 




•*i* 




«4 




o 




t>% 








p* 




o« 









00 




9 




JS 




*» 




u 




o 




%* 




■t» 




o 




p 




•o 




V 









cr 




*< 




^^ 




^4 




% 









X) 


.h 


1 




r: 




ja 


OB 


9 


S 


s 


p 


a 


1 


g 


00 


•o 


s 


(0 


p 


p 


i^ 


5 


•d 




v 


s, 


ff 


g 


^ 


•^ 


u 


•-4 

s 


•0 


^^ 





• 


p 


be 


« 


P 


hi 


s 


^ 




ja 


o 


f) 


p 


•^< 


m-* 


»« 




4 

e 



b. 57.] 



AND SEWERAGE BOARD. 



211 



OS 



«s 




•*» 




« 




.53 




> 




•«5 




O 




Q^ 




1 




e 




Qd 




5> 




e 




1^ 




^ 




CQ 




•» 






• 


Q 


BD 


fe: 


a 


'S' 




^ 





^ 


? 


fe, 


& 


> 


• 

00 

1-t 


Og 


II 


•5^ 


."§ 


•3 


S 


o 


CQ 


% 




.d 




o 




u 




1 
fe 


00 


^ 


1— .1 


CQ 




••» 




>< 




S 




O 





o 



n 




(S 



8G, 



1^ I 



M 

e 

«4 



CO 



I 



s>. 



■ s ^ 



6 >* 













iirii' 



•I 









H 

O 



aot««e«ocooiooor-ic^ 






12 


S 


!9 


n 


$ 


g 




s 


S 


s 


9 


3 


? . 


o 


eo 


04 


09 


lH 


O 


o 


O 


o 


o 


o 


o 




9S 


J8 


s 


s 


s 


s 


?2 


S 


§s 


s 


^ 


o 
1^ 


>* 

^ 1 


"^ 


to 


eo 


-* 


©« 


eo 


y^ 


01 


"«* 


1^ 


eo 


•^ 





CD f-i <D eo lO o ( 

09 ^ 1-4 09 IC A ( 
t« A OS <-• 00 04 < 

flh ^k #^ tfh 4h ^^ ^H ^V VV ^ ^ *^ 

t->QCio«-«t»e4iCaOf-H-«cc 



S i § S 






09 



I I I 



■ft 



I I I 



O A lA t> 



A 



eo 
1- 



I I I I I 



eo « 1-t 



-4 -^ CO 



I I 



« o ^ eo to 

S S S 1^ 



ce 



oi 



•ft ^ «« 

sag 

0» ^ 00 



• •» « _^ 

t£ ^ So i 

rH iM r-i 04 



eo 



04 



S S &: S; 

O •"< 00 00 

eS i-< -* « 

t^ 1^ O iO 

1-H 04 09 i-H 



I I I 



to 



8 

a 

& I i '. ' ' * tf I i a I 1 ? 



o 
d 



u 
bo 

I 

W4 

O 



\\ 



212 



METROPOLITAN WATER 



[Pub. Doc. 



5=1 



•s 

■I 







Soa^ssssesssss 




rrSSSoSSSSSSi^SiS 




A C9 M 09 OT w OB 99 09 09 ^3 09 09 



§ § i § i § I 



i i 



S S e« 



O ^ CO O Oft ^ C5 M M 



I . 

I s 

1 ^ 
a 

I 

a 

e 

s 



eo 



!||3 



e« 



•§•22 






5 S ?3 

w 5S 00 



S 



Scs.SoSSSS'^ 



aoaooBSBoEvScSoaS 






3* O 09 93 93 n 



-^ ^^ 3» 



s s 



•O CO 9 

t- I— r- 



o «o 
I- I- 



I- 



1^ 



CO to 



lO o 



CO & S 



o o 00 S e« 

^^) C^3 0^3 %^3 C^9 



S 



So 



CO CO 



s 



s ^ 



CO 



»^5 ifll 



iS 



lis 

04 




Ig" 



P4 



1^ 

Si 



o o S 






09 1-^ 



8iH CD CO *H A 
O O t« f-« S 

S S § S 8 S 



3 8 



S oa S 

s s s 



S&8SSSSS 

• ••••••• 

Q^ Q^ Cc CO 09 CO CO CO 



©I 

CD 



s ^ 



s 


s 


s 


3 


S 


& 


^ 


Jt 




9 


s 


g 


3 




3 

1-4 






iH 


§ 


i 


& 

^i^ 


1-4 


s 








?s 


s 


lO 
1-^ 


^ 


5 


s 


s 


^ 


S 


ss 


s 


©» 

t- 


S2 




3 


5 

1-^ 




1-4 




5 


5 

1-4 


IS 


P4 


S 







1— t 

o 

s 

< 



*5 9 • 



9 






Ill ^^1 






& s ;:!: 
i ^ i 



^ ^ f-J CO 

OS o o r- 



s 



00 OQ 



S2 ^ 't* « 

00 00 00 00 



S s ;5 






§S Si 



o 






>, (« 



8 






57.] AND SEWERAGE BOARD. 213 



tus No, 13. — Sources from which and Periods during which Water has been 
drawn for the Supply of the Metropolitan Water District. 

From WoiChuaett Betervoir into Sudbury Reservoir. 

7:00 A.M. Jan. 1 to 3:50 P.M. Feb. 10. 

11:10 A.M. Feb. 19 ** 12:00 M. Feb. 20. 

5:20 P.M. Mar. 8 " 9:50 A.M. Apr. 15. 

7:00 P.M. Apr. 18 ** 10:50 A.M. Apr. 30. 

7 : 00 P.M. May 3 " 10 : 00 A.M. Aug. 18. 

5:00 P.M. Aug. 19 ** 10:00 P.M. Sept. 12. • 

5:00 P.M. Sept. 18 " 9:00 p.m. Sept. 18. 

7:00 P.M. Oct. 2 ** 7:00 A.M. Oct. 3. 

5:00 P.M. Oct. 9 ** 7:00 A.M. Jan. 1, 1910. 
Total quantity, 36,255,900,000 gallons. 

From Sudbury Reservoir through the Weston Aqueduct to the Weston Reservoir, 
7:00 A.M. Jan. 1 to 7:00 A.M. Jan. 11. 
4:30 P.M. Jan. 12 ** 6:00 a.m. Jan. 14. 
5:00 p.m. Jan. 15 ** 11:00 p.m. Jan. 17. 
5:00 P.M. Jan. 20 ** 7:00 a.m. Jan. 1, 1910. 
Total quantity, 10,745,600,000 gallons. 

m Framingfuun Reservoir Xo. 2 through Sudbury Aqueduct to Chestnut HUl Reservoir, 

7 : 00 A.M. Jan. 7 to 11 : 00 a.m. Feb. 12. 
Total quantity, 900,600,000 gallons. 

m Framingham. Reservoir No, 3 through Sudbury Aqued^ict to C?iestnut HUl Reservoir, 

7:00 a.m. Jan. 1 to 7:00 a.m. Jan. 1, 1910. 
Total quantity, 29,581,800,000 gallons. 

From Lake Cochituate through CochitucUe Aqueduct to Chestnut HUl Reservoir, 

1 : 00 P.M. Jan. 26 to 5 : 15 p.m. Feb. 2. 

7:00 A.M. Apr. 2 " 12:00 M. Apr. 5. 

8:00 A.M. June 6 ** 8:00 a.m. June 23. 

9 : 30 A.M. June 23 ** 9 : 00 a.m. July 9. 

10:00 A.M. July 9 «* 1:00 P.M. Sept. 29. 
Total quantity, 2,472,600,000 gallons. 
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Table No. 14. — Average Daily Qtumtity of Water flowing througft Aqueducts m 

1909 by Months.^ 



MOVTH. 


WACbOMtt 

Aqueduct 

faito Sudbury 

ReMrvoir 

(Oftllona). 


WMton 
Aqueduct 
into Metro- 
politan District 
(OftUons). 


Sadbarr 

Aqueduct mto 

CbeitnutHm 

Reterroir 

(OftDons). 


Cochituate 

Aqueduct into 

Chestnut Hill 

Beeerroir 

(Gallons). 


Jan nary 

Febmar: 

March, 

AprU, . 

May, . 

Jane, 

Jnly, 

Aogait, 

8eptemb< 

October, 

NoTemlM 

Decembe 


1 

r. 

er, . 
sr, . 


'% 






119,010,000 

89,175.000 

94,435,000 

84,677,000 

98,461,000 

102,233,000 

111,742,000 

104.428,000 

51,133,000 

93.561,000 

182,790,000 

106,042,000 


30.539,000 
29,557,000 
29,971,000 
29,690,000 
29,826,000 
28,747,000 
28,977,000 
27,687,000 
29,757,000 
29,790,000 
29,487,000 
29,761,000 


94,897,000 
94,025,000 
90,174,000 
88.687,000 
91,419,000 
75,870,000 
76,197,000 
73,385.000 
71,820,000 
86,626,000 
78,678,000 
81,826,000 


8,681,000 
1,096,000 

2,128,000 

17,200,000 
21,119,000 
20,487,000 
16^380,000 


Aver 


age. 




99,312,000 


29,440,000 


83,518,000 


6,774,000 



1 Not incladlng qoantities wasted while cleaning and repairing aquedacta. 



No. 570 AND SEWERAGE BOARD. 



il 



METROPOLITAN WATEK [Pub. Dot. 



I! 

i 

« i 

w 8 



Jo. 57.] AND SEWERAGE BOARD. 



1 £ 






METROPOLITAN WATER [Pub. Doc. 



No. 57.] 



AND SEWERAGE BOARD. 



219 



g> 



Si 

I 

o 

a. 

"S s 
^ I 

« . 

.Si a 



•c» 



I 



?= 
« 






o 



o 






I JO Sa|)«9H '0} ao}^ 
-onpa<i on *)a9ai 
-oo«[dsi(i JoSanu 
}0 8{8«s no *i«oo 
JO spanoj 001 aed 
spimod-^oo j[ o] ^^nQ 



I -dns Joj 

, poipouoo i SnpqSfi 
:jio 8ni'\%9^ JO} 
, ao}<pnpQ<i on '[Voq 
; JO gptmoj 001 ^^ 
; «panod-{)oo J of X<)nQ 



' (*90 j) !»jn »*"aA V 



•(Buoii«o) 3ui 
•^qSfi JO 8ii|)«9H 
joj ao}:(onp9Q oa 
*I«oo JO panoj jod 
p 9 dm n d ^(nt^tron^ 



'fljo^mO pm 

89XISy JO 'iuOQ J9J 



•(8pnnoj)8J93(aiio 
pin 89qsy jo ^anomy 



*(8pnnoj) p9azn8 
-uoo [«oo JO i^nnotay 



•(8uoin!onoiniH) 

<InS ^^J P9)09JJ09 

* p 9 d m n d t^anotay 



•9niix 8ii}dintij Wox 



O 



i s s 

oS eo -^ 

«k A 4^ 

o) 00 55 



o S 



^ 



i 



s s s 



S S 8 • S 2 I 

a »Q i" o« 04 

oS OO CD S A 



o o 

*" s ss 



s 



a» 



g^ 


?2 




3i 


s 


. 2 


. 5J 


t- 


I' 


. S 


• 


• 


• 


1 • 


• 


• 


• 


• 


• 


1 • 


0» 


w^ 


o 


/N 


O 


§ 


i- 


lO 


r^ 


00 


f-l 


•.4 


<N 


a 


04 


1-1 


oH 


G4 


rH 


PH 


f-4 


iH 


«-( 


iH 


r-* 


1—1 


rH 


^^ 



S 3 O QD O) 

• • • I • • 

S 2 SS "^ S 

O O QO O) A 



<o 






S3 g^ S 



o 






o 



G4 

lO 



ca 



O f-l Q 



t« cp to 

s i i 

t- ©* ri 






8 2 



§ 



Ol IN l;- 

S3 S S 

M M •» 

S J:; '' 



CI a 

I CO >o 

CO CO 






CO 



CO to 



QO 
5 



oa ^ dS 

• • • 

S) >0 lO 



CO "* 



CO CO 



CO 



S ^ g 

• • • 

;s CD lO 



s 



jSs^s '§;§ 'S '§§g 



s ^ § ^ 



I "^ "* e« 



^ 



9 

a 



e3 

9 
U 






OD 









d 



u 
o 

v^ < til 



s 



« s 






. *^ 



CO 



In 






1 

o 



03 

U 

<1 



\\ 



METKOPOUTAN WATER [Pub. Vet. 
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Tablk No. 21. — {Meier Bans.) Average DaQy Caneumption of ITater daimg 
Ihe Year 1909, in the Cities and Towns supplied by the Metropolitan Water 
Works, induding Boston, SomerviUe, Chelsea, Maiden, Everett, Qviney, 
Medford, Melrose, Revere, Waiertovm, Arlington, Lexington, MiUon, Stone- 
ham, Winlhrop, SwampscoU, Belmont and Nahani. {For Consumption of 
Water in WhoU Metropolibm Water Distnct, see TabU No. £4.) 



In addlUoB to tbe abore qouilUles, the Unlied'StnleB GoreromeDt Keaerrstlon on Peddorls 
iBlBDd was enpplied witb 3<,S3J,«W gBllone, egniTiilent U> ■ dojly sTcrage rate of 94,900 gsUODB, 
and a part of Saagns irlth S^flse.WU gallans, eqolTslent to a dally sTerage rate of 18,300 galtona. 



Table No. 22. — {Meier Basts.) Average Daily Consumption of Water 1 
GaUans, from the Low-service System in 1909. 
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Tablk Xo. 23. — (Meier Bom,) Average Dmhf 

GaUonSf from the Higk-^ervice amd Eitra Hi g k uxMie e 



of Water ^ w 
«t 1909. 




Jwraarj, 








37^1,aw < 





OKiW 


1 5]S,«)0 


FebriMTf, 








3i.:25,l» 


«8,M0 


CJCHlIM 


5as.aoo 


M areb, . 








3:^i4w 1 


58MB» 


ivT9M» 


»1,000 

1 


April, . 








77,lM7,flflO 


STMOt 


«.»,5» 


614400 


M»y. . 








aMn4(W 


»B3<^ 


T.aa3.4» 


> 644,100 

1 


Jme, 








ff^^y^jip^ .) 


MMW 


^CB^SM 


750,000 

1 


Jnlj, - 








as,9i6;»o . 


T7r,aB# 


SOSMM 


890,300 


Aii«;iut, . 








35;gai^70o '1 


eB»,7W 


8,45Q,9W 


1 798,700 


September, 








I 


584;»0 


7,437,300 


686,000 


October, 








3^7M,ll» 1 


511,14» 


6.30M» 


\ 613,200 


Sorember, 








81.888,500 ;; 


532,300 


C4S,S00 , 


601,900 


Deeember, 








£^1129,4001 : 


S31,4QO 


ft.5e6;90O 


\ 577,700 


For the je 


ar, . 


372,500 


7,398,800s 


' 656,300 



In addition to the aboTe i the United States GoTemment Reserration on Peddocks Island was 
Bopplied with a daU j aTerage rate of 91^900 gallons, and > part of Sangns with a daily average 
rate of 16,300 gallons. 
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Table No. 25. — (Pump Basis,) Consumption of Water in the Metropolitan 
Water District , as constituted in the Year 1909, and a Small Section of tke 
Town of Saugusy from 1893 to 1909. 

[Gallons per day.] 



Month 




1808. 


1804. 


1805. 


1806. 


1807. 


1808. 


January, . 


• • 


76,209,000 


67,506,000 


68,925,000 


82,946,000 


85,366,000 


83,880,000 


February, . 






71,900,000 


68,944,000 


80,376,000 


87,021,000 


83,967,000 


87,476,000 


March, 






67,638,000 


62,710,000 


69,643,000 


86,U1,000 


82,751,000 


85,468,000 


April, . 






62,309,000 


67,715,000 


62,909,000 


77,529,000 


79,914,000 


76,574,000 


May, . 






61,025,000 


60,676,000 


65,194,000 


73,402,000 


76,772,000 


76,677,000 


June, . 






63,374,000 


68,329,000 


69,905,000 


77,639,000 


77,962,000 


83,463,000 


July, . 






69,343,000 


73,642,000 


69,667,000 


80,000,000 


85,525,000 


88,228,000 


August, 






66,983,000 


67,995,000 


72,233,000 


78,637,000 


84,103,000 


87,658,000 


September, 






64,664,000 


67,137,000 


73,724,000 


74,160,000 


84,296,000 


88,296,000 


October, 






63,770,000 


62,735,000 


67,028,000 


71,762,000 


79,551,000 


81,770,000 


November, . 






61,204,000 


62,231,000 


64,881,000 


71,933,000 


72,762,000 


78,177,000 


December, . 






66,700,000 


66,108,000 


70,443,000 


79,449,000 


76,694,000 


86,365,000 


Average, 


66,165,000 


66,382,000 


69,499,000 


78,360,000 


80,793,000 


83,661,000 


Population, 






723,153 


743,364 


763,567 


786,386 


809,213 


832,042 


Per capita, . 






91.6 


88.0 


91.0 


99.7 


99.8 


100.5 



MOKTH. 


1800. 


lOOO. 


1001. 


1000. 


1003. 


1004. 


January, . 
February, 
March, 
April, 
May, . 
June, . 
July, . 
August, 
September, 
October, . 
November, 
December, 




96,442,000 
103.464,000 
90,200,000 
86,491,000 
89,448,000 
97,691,000 
96,821,000 
92,072,000 
91,478,000 
89,580,000 
86,719,000 
85,840,000 


100,055,000 

98,946,000 

97,763,000 

89,497,000 

87,780,000 

98,681,000 

107,786,000 

102,717,000 

103,612,000 

98,358,000 

93,648,000 

97,844,000 


111,275,000 
117,497,000 
106,509,000 
93,317,000 
96,667,000 
103,420,000 
106,905,000 
102,815,000 
102,103,000 
ias,389,000 
101,324,000 
113,268,000 


118,435,000 
117,268,000 
108,461,000 
103,163,000 
106,692,000 
110,002,000 
108,340,000 
107,045,000 
107,752,000 
106,560,000 
105,175,000 
126,434,000 


126,176,000 
122,7-28,000 
111,977,000 
107,179,000 
111,689,000 
106,690,000 
107,562,000 
103,570,000 
106,772,000 
103,602,000 
103,477,000 
114,721,000 


137,771,000 
143,222,000 
123,334,000 
106,688,000 
111,715,000 
111,209,000 
113,584,000 
112,836,000 
114,188,000 
108,290,000 
108,054,000 
125,119,000 


Average, 
Population, 
Per capita. 


92,111,000 
854,870 
107.8 


98,059,000 
877,698 
111.7 


104,645,000 
892,740 
117.2 


110,346,000 
907,780 
121.6 


110,277,000 
922.820 
119.6 


118,114,000 
937,860 
125.9 
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Table No. 25. — {Pvmp Basis.) Consumption of Water, etc — Concluded, 

[GaUons per day.] 



Mojrrs. 


!••&. 


!•••. 


1»«7. 


1 

1 

! 


!••». 


Jani&ary, .... 


180,878,000 


196,a9S,000 


187,780,000 


132,876,000 


133,275,000 


February, 








14Q,5%,000 


180,706,000 


150,822,000 


146,199,000 


180,763,000 


MZTCiLf 








120.879,000 


128,570,000 


184,202,000 


128,884,000 


126,842,000 


April, 








111,896,000 


116,426,000 


121,556,000 


128,926,000 


125,835,000 


May, 








119,804,000 


122,404,000 


123,502,000 


131,040,000 


123,805,000 


Jnne, 








117,441,000 


121.882,000 


1^623,000 


189,848,000 


125,179,000 


July. 








124,769,000 


118,736,000 


12fi,779,000 


188,232,000 


126,765,000 


August, . 








121,158,000 


120,501,000 


131,096,000 


128,078,000 


121,761,000 


September, 








120,108,000 


121,685,000 


124,751,000 


129,972,000 


118,048,000 


October, . 








116301,000 


116,561,000 


124,051,000 


124,189,000 


115,939,000 


November, 








116,f{»,000 


118,746,000 


119,627,000 


117,119,000 


111,664,000 


December, 








122,696,000 


130,995,000 


122,407,000 


124,468,000 


115,733,000 


Average, . 


121,671,000 


122,065,000 


126,561,000 


180,712,000 


122,851,000 


Popalation, . 








953,556 


965,990 


9f«,680 


995,010 


1,022,540 


Per capita. 








127.6 


126.4 


180.3 


181.4 


120.1 



This table invades the water oonsiimed in the cities and towns enumerated in Table No. 21, 
together with the water oonsmned in Newton and Hyde Park, which are included in the Metro- 
politan Water IMstrtct, but have not been supplied from the M^aY>politan Works. The populations 
for the years 1901 to 1904 were revlBed after the oensos of 1905 became available, and consequently 
the figora in the reipoTts after 1904 (fifer from those published in a correspondix^ table in the 
preceding annual r^xirts. 
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Table No. 32. — Chemical Examinations of Water from a Faucet : 
from 1892 to 1909. 

[Parlap«rlOO,MiO.I 



Note relating to Chemical Examinations of Water, Tables Nos. 26~SS. 
The chemical examinations contained in the tables were made by tbe 
State Board of Health. Previous to the year 1904 colors were deter- 
mined by the Nessler standard, but the corresponding values by the 
platinum standard are also given, for the purpose of comparison with 
colors determined in the laboratory of the Metropolitan Water and 
Sewerage Board, as given in subsequent tables. The odor recorded is 
taken in such a way that it is a much stronger odor than would be 
noticed in samples drawn directly from a tap or collected directly from 
a reservoir. The important samples are collected and examined semi- 
monthly or monthly. 
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Table No. 34. — Number of Bacteria per Cubic CentimOer in Water from Varioua 
Parts of the Metropolitan Water Workt, from 1898 to 1909, inclusive. 

[ATerages of weekly determlnattons.] 









CBBmriTT Hnx Rsbsktozb.. 








SOUTHXKH SfeXTICK XAF8. 


Y>A«. 


Sudbory A^ne- 

dnet Tnnnmal 

Cbunber. 


Ck>chitasto 
Aqueduct. 


Effincnt 

GatehooM 

No. 2. 


Low Sftnrioe, 
244Boyl8toii 

Street. 


High 8«Tioe, 

1 Ashbnrton 

Pl»oe. 


1896| 






207 


145 


Ill 


96 


" 


1899, 






224 


104 


217 


117 


123 


1900, 






248 


113 


256 


188 


181 


1901, 






225 


149 


169 


162 


168 


1902, 






203 


168 


121 


164 


246 


1903, 






76 


190 


96 


126 


243 


1904, 






347 


172 


220 


176 


355 


1905, 






4% 


396 


489 


231 


442 


1906, 






231 


145 


246 


L'>4 


261 


1907, 






147 


246 


118 


130 


176 


1908, 






162 


138 


137 


136 


148 


1909, 






198 


229 


119 


150 


195 


Mean 


t " 


230 


177 


192 


153 


231 



METROPOLITAN WATER [Pub. Doc. 



Tablb No. 35. — Colors of Water from Varwus Parts of the Metropolitan Wattr 

Works in 1909. (.Means of Weekly DetermiTMtions.) 

[PlMlnum StoDdard-j 



1 The colors given Id this colnmn represent Clie combined colon of tbe waters of tlie four prin- 
cipal feeders. The color of each U determined montbl;, and due welgbt is given. In comblnlig 
tbe results, to the ilzes of the streams. 



Table No. 35. — Concluded. 
[FiBtlDum Standard.] 
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Table No. 36. — Temperatwesof Water from Various Parts of the MeiropolUan 
Water Works in 1909. (Meam of Weekly Determinations.) 

tThe lempeniturea are taken at the.iutnie plaeea and limes as the samples for pilcroscoplcal ezsml. 

nation ; tbe deptb g^lTen for eacb reservoir is the depth from high water mark.] 

J Degrees Fabrenbeit.] 



Table No; 3&, — Concluded. 
[Degrees Fahrenheit.] 
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Table No. 37. — Temperatures of the Air at Three Stations on the Metropolitan 

Water Works in 1909. 

[Degrees Fahrenheit.] 



Month. 



January, 
February, 
March, 
April. 
May, 
June, 
July, 
August, 
September, 
October, . 
November, 
December, 
Average, 



CHssTinrr Hill 
Rbsbbyoib. 






69.0 
58.0 
54.0 
S6.0 
82.0 
85.0 
98.0 
98. 
83.0 
88.0 
74.0 
52.0 



J 



-2.0 
0.0 
15.0 
22.0 
38.0 
41.0 
47.0 
41.0 
40.0 
25.0 
22.0 
1.0 



a 



29.4 
31.6 
35.2 
48.6 
56.2 
69.4 
70.9 
71.0 
62.7 
52.6 
45.8 
28.4 
50.1 



FRAMnfOHA.H. 



a 

I 



57.0 
57.0 
53.0 
82.0 
88.0 
93.0 
95.0 
94.0 
81.0 
81.0 
75.0 
62.0 



9 



s 



-7.0 
—4.0 
14.0 
22.0 
32.0 
39.0 
47.0 
40.0 
88.0 
25.0 
18.0 
—5.0 



S 



29.2 
31.5 
84.9 
47.8 
66.8 
68.0 
70.1 
67.9 
61.8 
50.6 
44.2 
27.5 
49.2 



9 



56.0 
58.0 
53.0 
81.0 
82.0 
90.0 
90.0 
90.0 
78.0 
79.0 
75.0 
55.0 



Clinton. 



S 



—8.0 
0.0 
13.0 
20.0 
85.0 
43.0 
46.0 
86.0 
87.0 
24.0 
17.0 

—4.0 



a 



25.7 
27.4 
32.1 
45.3 
55.6 
67.4 
68.4 
65.7 
60.7 
48.5 
42.3 
26.9 
47.2 
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Table No. 41. — Number of Service Pipes, Meters and Fire Hydrants in ihe 
Several Cities and Towns supplied by the Metropolitan Water Works, Dec. 
31, 1909, and the Number of Services and Meters installed during the Year 
1909. 



Cmr OE TowK. 


Benrices. 


Meters. 


Fire 
Hydrants. 


Services 
Installed. 


Meters 
InstaDed. 


Boston, . 








96,182 


11,690 


8,830 


1,161 


6,684 


Somerville, 








12,018 


6,147 


1,066 


211 


822 


Maiden, . 








7303 


6,978 


437 


171 


147 


Chelsea, . 








6,613 


2,212 


331 


99 


847 


Everett, . 








5,820 


848 


626 


81 


339 


Qnincy, . 








6,814 


2,032 


776 


866 


94 


Medford, . 








4,624 


2,694 


630 


108 


1,037 


Melrose* . 








3,610 


8,610 


816 


43 


194 


Revere,! . 








3,214 


690 


177 


193 


298 


Watertown, 








1,978 


1,978 


838 


64 


54 


Arlington, 








2,032 


1,121 


884 


66 


129 


Milton, . 








1,380 


1,880 


347 


62 


62 


Wlnthrop, 








2,820 


1,638 


183 


103 


1,126 


Stoneham, 








1,447 


430 


117 


31 


266 


Belmont, 








883 


883 


171 


48 


48 


Lexington, 








780 


362 


128 


42 


117 


Nahant, . 








396 


179 


76 


8 


48 


Swampscott, . 








1,439 


1,396 


134 


47 


189 


Total, 


168,200 


44,866 


14,366 


2,863 


12,381 



1 Includes small portion of Saugas. 
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Appendix No. 5. 



Water Works Statistics for the Year 1909. 

The Metropolitan Water Works supply the Metropolitan Water Dis- 
trict, which includes the following cities and towns : — 



Cmr OR TowK. 



Population, 
Census of 1906. 



Estimated 

Population 

July 1, 1909. 



Boston, 

Somerville 

Maiden, 

Chelsea *. 

Newton,! 

Everett, 

Quincy, 

Medford, 

HydePark,! 

Melrose, 

Revere, 

Watertown, 

Arlington, 

Milton, 

Winthrop 

Stonehani 

Swampscott, 

Lexington, 

Belmont, 

Nahant 

Total population of Metropolitan Water District, 
Saiigas,s 



595,380 

69,272 

38,037 

37,289 

36,827 

29,111 

28,076 

19,686 

14,510 

14,295 

12,659 

11,258 

9,668 

7,054 

7,034 

6,332 

5,141 

4,530 

4,360 

922 




632,960 

75,440 

41,280 

83,600 

42,600 

33,280 

31.440 

21,890 

15,500 

15,350 

14,830 

12,630 

10,700 

7,800 

9,140 

6,750 

5,760 

5,370 

5,000 

940 



1,022,260 
•280 



1 No water supplied to these places during the year from Metropolitan Water Works. 
s Only a small portion of Saugus is supplied with water. 
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Mode of Supply. 

25 per cent, by gravity. 
75 per cent, by pumping. 

Fumping. 
Chestnut Hill High-service Station : — 

Builders of pumping machinery, Holly Manufacturing Company, Quintard 

Iron Works and E. P. Allis Company. 
Description of coal used: — Bituminous: New River, Blossburg, Imperial, 

Vulcan and Logan. Anthracite: Buckwheat. Price per gross ton in bins: 

bituminous $3.85 to $4.19, buckwheat $2.73. Average price per gross 

ton $3.70. Per cent, ashes, 9.5. 

Chestnut Hill Low-service Station : — 

Builders of pumping machinery. Holly Manufacturing Company. 
Description of coal used : — Bituminous : Vulcan. Anthracite : buckwheat. 

Price per gross ton in bins: bituminous $3.86 to $4.06, buckwheat $2.61. 

Average price per gross ton $3.44. Per cent, ashes, ^.6. 

Spot Pond Station : — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company 
and Holly Manufacturing Company. 

Description of coal used : — Bituminous : Davis. Anthracite : screenings. 
Price per gross ton in bins : bituminous $4.19 to $4.25, screenings $2.24 to 
$2.50. Average price per gross ton $3.43. Per cent, ashes, 13.2. 



GHBSTinrr Hill High-sbbvicb 
Station. 



Engine 
No. 4. 




Daily pumping capacity (gallons) 

Coal consumed for year (poonds), 

Cost of pumping, figured on pumping station expenses, . 
Total pumpage for year, corrected for slip (million gallons), . 

Average dynamic head (feet) 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement 

Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot, 



16,000,000 


20.000,000 


2,124,272 


1,665,681 


$7,502.01 


$6,528.68 


1,321.96 


1,404.59 


120.04 


127.84 


622.31 


897.11 


64,270,000 


103,220,000 


$5,675 


$4,648 


.0473 


.0364 



30,000,000 

8.625,393 

$32,447.96 

10,708.46 

130.25 

1,241.60 

138,840,000 

$3.03 

.0233 
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CHBBTHirr Hill 

low-«kbvicb 

Statiok. 


Sfot Pon> 
Statiok. 




Engine No«. 5, 
6mnd7. 


Engines Noa. 8 
mnd9. 


Dally pumping capacity (gallons), 

Coal consumed for year (pounds), 

Coet of pumping, flgnred on pumping station expenses, . 
Total pumpage for year, corrected for slip (million gallons), . 

Average dynamic bead (feet), 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement, 

Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot, 


105,000,000 

7,160,584 

$32,171.73 

19,183.42 

45.82 

2,679.03 

105,380,000 

$1,677 

.0366 


30,000,000 

2,434,886 

$14,048.86 

2,698.51 

129.76 

1,110.78 

123,760,000 

$5,216 

.0402 



Consumption. 

Estimated total population of the nineteen cities and towns 

supplied wholly or partially during the year 1909, 
Total consumption (gallons), pump basis, . . . . 
Average daily consumption (gallons), pump basis, 
Grallons per day to each inhabitant, pump basis, 



965,490 

43,575,790,000 

U9,386,000 

123.7 



Distribution. 



Owned and 

operated 

by Metropolitan 

Water and 
Sewerage Board. 



Total in District 

supplied 

by Metropolitan 

Water Works. 



Kinds of pipe used, . . . . . 

Sizes, 

Extensions, less length abandoned (miles), 
Length in use (miles), . . . . , 

Stop gates added, 

Stop gates now in use, . . . . . 

Service pipes added, 

Service pipes now in use, . . . . 

Meters added, 

Meters now in use, 

Fire hydrants added 

Fire hydrants now in use, . . . . 



-1 

60 to 6 inch. 

7.88 

92.53 

32 

404 



_s 

60 to 4 inch. 
33.77 
1,602.62 



2,863 

158,200 

12,381 

44,855 

276 

14,355 



1 Cast4ron and cement-lined wroaght iron. 

* Cast-iron, cement lined wrought-iron and kalamine. 
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Appendix No. 6. 



Contracts made and pending during 

Contracts relating to the 



1. 

Num- 
ber 
of Con- 
tract. 



3 



6 



8 



9 



8. 



WORK. 



68 



691 



roi 



721 



73 



74 



76 



76 



78 



Additions to the pumping 

Slant at Deer Island, 
Boston Harbor. 

460 tons, Georges Creek 
Cumberland Coal for 
Alewife Brook pump- 
ing station. 

6,160 tons of coal:— 
2,260 tons for Deer Island 

pumping station. 
8,000 tons for East Bos- 
ton pumping station. 
900 tons for Cnarlestown 
pumping station. 

Extensions of engine and 
coal bouses at Deer Is- 
land, Boston Harbor. 

Additions to the pumping 
plant at East Boston. 



Extension and repair of 
engine, boiler and 
screen houses and new 
coal bouse at East Bos- 
ton. 

2,960 tons of coal : — 
2,600 tons for East Bos- 
ton pumping station. 
450 tons for Alewife 
Brook pumping station. 

3,050 tons of coal : — 
2,100 tons for Deer Island 

pumping station. 
950 tons for Charlestown 

pumping station. 

Additions to the boiler 
plant at East Boston 
pumping station. 



3. 

Num- 
ber of 
Bids. 



10 



8 



6 



6 



! «1 
( M 

I ^1 

6 



Amount of Bid. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$69,230 00 s 



$4.60 per 
ton. 



$4.16 per 
ton.« 

$4.22 per 
ton. 

$4.00 per 
ton. 

$37,294 00 



123,722 00 



$3.96 per 

ton. 
$4.30 per 

ton. 



$3.85 per 

ton. 
$3.66 per 

ton. 

$31,933 00 * 



$61,990 00 



$4.60 per 
ton. s 



$3.76 per 

ton. 
$8.69 per 

ton.s 
$3.95 per 

ton. a 

$34,495 00 s 



87,000 00 



110,940 002 



$3.69 per 
ton.* 

$4.26 per 
ton. 2 



$3.74 per 
ton. 2 

$3.64 per 
ton. 2 

$29,000 00 



6. 

Contractor. 



Allis-Chalmers Co-, 
Milwaukee, Wis. 



Locke Coal Co., Mai- 
den. 



Davis Coal and Coke 
Co., Boston. 



Walter A. Wentworth 
Co., Boston. 



Allis-Chalmers Co., 
Milwaukee, Wis. 



Woodbury & Leigh- 
ton Co., Boston. 



New England Coal 
and Coke Co., Bos- 
ton. 



Staples Coal Co., Bos- 
ton. 



Bobb-Mumford Boiler 
Co., South Framing, 
ham. 



1 Contract completed. 



2 Contract based on this bid. 
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THE Year 1909 — Sewerage Works. 
North Metropolitan System. 



7. 

Date 
of Contnct. 



8. 

Date of 

Completion of 

Work. 



9. 



Prices of Principal ItemB of 
Contracts made in 1909. 



10. 

Value of Work 
done Decem- 
ber 31, 1909. 



Nov. 2, 1908, 



jQly 8, 1908, 



July 13, 1908, 



Mar. 8, 1909, 



Jane 5, 1909, 



Aug. 13, 1909, 



June 18, 1909, 



Jane 25, 1909, 



Dec. 16, 1909, 



Jane 1,1909, 



Jane 1, 1909, 



Sept. 13, 1909, 



.For extensions of the engine and coal hoases com- 
plete with ail appurtenances. 



For famishing and setting up, complete and ready- 
to operate, one pumping engine actuating? ver- 
tical shaft and centrifugal pump with connec- 
tions. 

For extension and repair of engine, boiler and 
screen houses and for building new coal house 
complete with ail appurtenances. 



$3.69 per ton of 2,240 lbs. delivered in bins at East 

Boston pumping station. 
$4.25 per ton of 2,240 lbs. delivered in bins at 

Alewife Brook pumping station. 



$3.74 per ton of 2,240 lbs. delivered in bins at Deer 

Island pumping station. 
$3.64 per ton oi 2,240 lbs. delivered in bins at 

Charlestown pumping station. 



For furnishing and erecting six vertical fire tube 
boilers on foundations furnished by the Board, 
with smoke flues and galleries. 



$34,615 00 



1,762 47 



24,072 87 



34,755 66 



8,076 00 



4,175 07 



6,334 10 



2 



6 



8 



9 
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Contracts made and pending during the 

Contracts relating to the South 



1. 

Num- 
ber 
of Con- 
tnMJt. 



WORK. 



8 



6 



641 



661 



671 



711 



76 



77 



Part of Section 95, Exten. 
sion of the High-level 
Sewer, Brighton, 69- 
inch by 72-incn concrete 
sewer in tunnel. 

Part of Section 85, Exten- 
sion of the High-level 
Sewer, Brighton, 69- 
Inch by 72.1ncn concrete 
sewer in tnnnel. 

Section 86. Extension of 
the High-level Sewer, 
Brighton, 69-inch by 72- 
inch and 72-lnch by 48- 
Inch concrete sewers, in 
trench. 

8,400 tons of coal : — 
2,400 tons forward Street 

pumping station. 
600 tons for Quincy 

pumping station. 
600 tons for Nut Island 

screen-house. 

2,600 tons of coal : — 
2,100 tons forward Street 

pumping station. 
400 tons for Nut Island 
screen-house. 

400 ton s of coal for Quincy 
pumping station. 



8. 

Num- 
ber of 
Bids. 



6 



8 



14 



i «! 



8 



Amoukt of Bm. 



4. 

Next to Low- 
est. 



5. 

Lowest. 



$94,150 00 



71,400 00 



88,716 00 



$4.56 per 

ton. 
$4.U6 per 

ton. 
$4.20 per 

ton.« 

$4.14 per 

ton. 
$4.10 per 

ton. 

$4.40 per 
ton. 



$92,400 00 * 



67,460 00 > 



88,054 50 3 



$4.41 per 
ton.s 

$4.45 per 
ton.< 

$4.15 per 
ton. 



$4.09 per 
ton.' 

$8.74 per 
ton.s 

$4.16 per 
ton.> 



6. 

Contractor. 



D. F. O'Connell Co., 
Boston. 



Hugh Nawn Contract- 
ing Co., Boston. 



Charles J. Jacobs Co., 
Boston. 



Davis Coal and Coke 
Co., Boston. 



Staples Coal Co., Bos- 
ton. 



Neponset River Coal 
Co., Dorchester. 



1 Contract completed. 



2 Contract based on this bid. 
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Ybah 1909 — Sewerage Works — Continued, 
Metropolitan System, 



7. 

Date 
of C<mtrmct. 



8. 

Dttteof 

Cooapletion of 

Wofk. 



of PrinciiNil Itenu of 
ContnMJU made in 1909. 



Value of Work 
d<me Decem- 
ber 31, 1909. 



Nov. 26, 1907, 



Nov. 26, 1907, 



Aog. 4, 1908, 



Jnly 13, 1906, 



June 26, 1909, 



June 30, 1909, 



Fteb. 13, 1909, 



Dec 9, 1908, 



Mar. 6, 1909, 



June 1, 1909, 



$4.09 per ton of 2,240 lbs. delivered in bins at 

Wara Street pnmping station. 
$8.74 per ton of 2,240 lbs. delivered in bins at 

Nnt Island screeD.hoose. 



$4.15 per ton of 2,240 lbs. delivered in bins at 
Quincy pomping station. 



$93,884 02 



70,432 00 



37,423 48 



11,127 54 



3,763 96 



43100 



6 
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Contracts made and pending during the Year 1909 — Sewerage Works 

— Concluded. 

Summary of Contracts. ' 



Value of Work 

done December 

31, 1909. 



North MetropolitaD System, 5 contracts, 
Soath Metropolitan System, 3 contracts. 



Total of 8 contracts made and pending daring the year 1909, 



$77.445 56 
200,739 50 



$278,185 06 



* 1 In this summary the cost of day work and contracts charged to maintenance are excluded. 
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FiNAjiciAL Statement presented to the General Court o^ 

January 12, 1910. 

The Metropolitan Water and Sewerage Board respectfully presents 
the following abstract of the account of its doings, receipts, expenditures, 
disbursements, assets and liabilities for the year ending November 30, 
1909, in accordance with the provisions of chapter 235 of the Acts of 
the year 1906. 

Metropolitan Water Works. 

Construction. 

The loans authorized for expenditures under the Metropolitan Water 
acts, the receipts which are added to the loan fund, the expenditures 
for the construction and acquisition of works, and the balance available 
on December 1, 1909, have been as follows : — 

Loans authorized under Metropolitan Water acts, $41,798,000 00 

Receipt from town of Swampsoott for admission to Metropolitan Water District, 

paid into Loan Fund (St. 1909, c. 820), 90,000 00 

Receipts from the sales of real estate, and from labor, tools and supplies, which are 
placed to the credit of the Metropolitan Water Loan Fund : — 

For the year ending November 30, 1909, $5,715 03 

For the period prior to December 1, 1908, 161,386 53 

167,051 66 

$42,055,051 66 
Amount approved for payment by the Board out of the Metropolitan Water Loan 
Fund : — 

For the year ending November 30, 1909, $334,760 00 

For the period prior to December 1, 1908, 40,666,195 40 

41,000,955 40 

Balance December 1, 1909, $1,054,096 16 

The amount of the Metropolitan Water Loans outstanding at the be- 
ginning of the fiscal year was $40,500,000. At the end of the year the 
amount of the loans was $40,898,000. The Metropolitan Water Loan 
Sinking Fund amounted at the beginning of the year to $6,400,807.56 
and at the end of the year to $7,203,406.48. The net decrease in the 
debt for the Metropolitan Water Works was $404,598.92. 
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Maintenance. 

Amonnt appropriated for the maintenance and operation of works, for the 
year ending November SO, 1909 $416,500 

Amount appropriated for the improvement of the Cocliitaate watershed, 30,000 

$446,50000 

Amonnt approved by Board for maintenance and operation of works during year 
ending November 80, 1909 381,360 97 

Balance December 1, 1909, $65,149 03 



This balance includes the sum of $30,000 appropriated for the im- 
provement of the Cochituate watershed, which sum has not been ex- 
pended, as it was deemed necessary to delay the active work upon the 
improvements until the coming season. 

The Board has also received during the year ending November 30, 
1909, $11,937.03 from rentals, land products and other sources, which, 
according to section 18 of the Metropolitan Water Act, are applied by 
the Treasurer of the Commonwealth to the payment of interest on the 
Metropolitan Water Loan, to sinking fund requirements, and expenses 
of maintenance and operation of works, thus reducing the amount of the 
assessment upon the Metropolitan Water District for the year. 

Sums received from sales of water to municipalities not belonging to 
the District and to water companies, and from municipalities for ad- 
mission to the District, have been applied as follows : — 

For the year prior to December 1, 1906, distributed to the cities and towns of the 
District, as provided by section 3 of the Metropolitan Water Act, .... $219,865 65 

For the period beginning December 1, 1906, and prior to December 1, 1906, applied 
to the Metropolitan Water Loan Sinking Fund, as provided by cliapter 238 of the 
Acts of 1907, 14,076 04 

For the year beginning December 1, 1906, and ending November 30, 1909, applied to 
the Metropolitan Water Loan Sinking Fund, as provided by said last-named act, . 2,776 17 



$236,716 86 



Metkopolitan Sewerage Works. 

Construction. 

The loans authorized under the various acts of the Legislature for 
the construction of the Metropolitan Sewerage Works, the receipts which 
are added to the proceeds of the loans, and the expenditures for con- 
struction, are given below, as follows : — 
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NoBTH Metropolitan System. 

Loans authorized under the various acts, including those for the 
Revere, Belmont and Maiden extensions and North System enlarge- 
ment and extension, $6,578,865 73 

Receipts from sales of real estate and from miscellaneous sources, which 
are placed to the credit of the North Metropolitan System : — 

For the year ending November 30, 1909 10,576 01 

For the period prior to December 1, 1908, 35,731 17 

Amount approved for payment by the Boards ont of the Metropolitan 
Sewerage Loan Fund North System : — 

For the year ending November 30, 1909, - $187,924 83 

For the period prior to December 1, 1908, - 6,165,415 67 

$6,620,172 91 $6,303,340 50 

Balance December 1, 1909, $316,832 41 

South Metropolitan System. 

Loans authorized under the various acts, applied to the construction of 
the Charles River valley sewer, Neponset valley sewer, High-level 

Sewer and Extension $8,867,046 27 

Receipts for pumping, sales of real estate and from miscellaneous 
sources, which are placed to the credit of the South Metropolitan 
System : — 

For the year ending November 30, 1909, 825 10 

For the period prior to December 1, 1908, 11,081 72 

Amount approved by the Board for payment as follows : — 

On acconnt of the Charles River valley sewer, $800,046 27 

On account of the Neponset valley sewer, 911,531 46 

On account of the High-level Sewer and Extension : — 

For the year ending November 30, 1909, 64,341 68 

For the period prior to December 1, 1908 7,007,590 02 

$8,878,453 09 $8,783,509 38 

Balance December 1, 1909, $94,943 71 

The loans for the Metropolitan Sewerage Works outstanding at the 
beginning of the fiscal year amounted to $15,027,912, and at the end 
of the year to $15,327,912. The amount of the Metropolitan Sewerage 
Sinking Fund was at the beginning of the fiscal year $1,491,275.67, and 
at the end of the year was $1,672,017.97. The net debt accordingly in- 
creased from $13,536,636.33 to $13,655,894.03, a total increase of 
$119,257.70. 

Maintenance. 

North Metbopolitan System. 

Appropriated for the year ending November 80, 1909, $146,900 00 

Appropriated in the year 1908 for the restoration and equipment of the East Boston 

pumping station, injured by fire ($40,000), remaining, 17,284 43 

Receipts from pumping and from other sources, which are returned to the appro- 
priation : — 
For the year ending November 30, 1909 1,582 12 

$165,766 55 
Amount approved for payment by the Board : — 

For the year ending November 30, 1909, 144,195 03 

Balance December 1, 1909 $21,571 52 

1 The word "Board" refers to the Metropolitan Sewerage Commission and the Metropolitan 
Water and Sewerage Board. 
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This balance of $21,571.52 includes the sum of $13,884.43 which still 
remains out of the special appropriation for the restoration and equip- 
ment of the East Boston pumping station, which have not yet been 
completed. The general balance remaining is consequently $7,687.09. 

South MxTROPOLiTAir System. 

Appropriated for the year ending November 90, 1909, $105,700 00 

Receipts from sales of property and for pnmping, which are retomed to the appro- 
priation:— 
For the year ending November ao, 1909 866 64 

$106^966 64 
Amount approved for payment by the Board : — 

For the year ending November 80, 1909, 96,588 50 

Balance December 1, 1909, $9,417 04 



No. 57.] AXD SEWERAGE BOARD. 259 



Appendix No. 8 



Legislatiox of the Yeab 1909 AFFEcmro the Metro- 
POLITAX Water axd Sewerage Board. 



ACTS OF 1900. 

[Chaptbx 74.] 

As Act to exempt the towns of hixgham and hull 
from certaix provisioxs of law relatttb to the 
metropolitax water system:. 

Be it enacted, etc., as follows: 

Section 1. Section twentv-three of chapter four hundred i«5»i^s». 
and eighty-eight of the acts of the year eighteen hundred and ;Hu.g»j» 
ninety-five is hereby amended by inserting after the word exempiedo 
"town'', in the first line, the words: — except the towns of 
Hingham and Hull, — so as to read as follows : — Section 2S. 
Iso city or town, except the towns of Hingham and Hull, 
any part of which is within ten miles of the state house, or 
any water company owning a water pipe system in any such 
city or town shall, except in case of emergency, use, for 
domestic purposes water from any source not now used by it 
except as herein provided or as shall be hereafter authorized 
by the legislature. If any town or towns in said district shall 
take the franchise, works and property in such town or towns, 
of any water company, the compensation to be allowed and 
paid therefor shall not be increased or decreased by reason 
of the provisions of this act. No town in said water district 
now supplied with water by a water company owning the 
water pipe system in such town, shall introduce water from 
the metropolitan water works imtil it shall first have acquired 
the works of such company. 

Section 2. This act shall be given effect as if the excep- xot to affect 
tion were originally a part of said section twenty-three of ^*»^ ^^Uftito. 
chapter four hundred and eighty-eight of the acts of the year 
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eighteen hundred and ninety-five, except that it shall not be 
construed as affecting the provisions of chapter three hundred 
and thirty-six of the acts of the year eighteen hundred and 
ninety-seven, so far as the same apply to said towns of Hing- 
ham and Hull, and shall not be so construed as to a£fect the 
rights of any third party for damages for any taking made 
prior to the passage of this act. 

Section 3. This act shall take effect upon its passage. 
[Approved February 18, 1909. 



water woriu. 



[Chapter 90.] 

Ax Act making appropriations for the maintenance 

AND IMPROVEMENT OP THE METROPOLITAN WATER SYS- 
TEM. 

Be it enacted, etc., as follows: 
tormaFmt**^'* SECTION 1. The sums hereinafter mentioned are appro- 
ropoSton™*^ priated, to be paid out of the Metropolitan Water Maintenance 
Fund, for the maintenance and operation of the metropolitan 
water system for the cities and towns in what is known as 
the metropolitan water district, during the fiscal year ending 
on the thirtieth day of November, nineteen hundred and 
nine, to wit : — 

For the maintenance and operation of the metropolitan 
water system, a sum not exceeding four hundred and sixteen 
thousand five hundred dollars. 

For the improvement of the Cochituate watershed, a sum 
not exceeding thirty thousand dollars. 

Section 2. This act shall take effect upon its passage. 
[Approved February 26, 1909. 



[Chapter 104.] 

An Act making an appropriation for operating the 

SOUTH metropolitan SYSTEM OP SEWAGE DISPOSAL. 

Be it enacted, etc., as follows: 

itorraafnte***^^ SECTION 1. A sum not exceeding one hundred and five 

^tropoJitan*^ thousand seven hundred dollars is hereby appropriated, to be 

gyirtemP P^^ ^^* ^^ *^® South Metropolitan System Maintenance 

Fundy for the cost of mamtenaiie^ ^ivd operation of the south 
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of BoeSBsoL mt ^s33ss «f X<£«:&E9EL il^iiiizifx azii W^uioisssik. ;«a»£ 
the towiDff <s£ 'BsrsBOc^agL WmeiwwjCL ]Pgtfini.m Ht^S^ Fiicrk 
and ^liifagwn iSacnEQ^ 1^ i&Haul thut eQii&^ ^oel icbr uMinD^ft^ v^t 
of XcyiVBBiiBiffir. mooenssfi ^Trr>C7<g*c an^ la^niift 

Sectvox Z. Urns am dBa]i imh^ eBsKt mgum its^ ipissiigt^ 



if 
Ax Act iuleotg jls: jipnoTsiAiiosr fos cntoutccq the 

XOSTH MSTBOTOUTJLS: SYSTEM: OF SCWA<££ NS^TOksULL. 

Be U emadted, €ic^ €f faikmm: 

SBcnos 1. A sum not exoeediiig one kimdKd and fiwriy- iK?K!SS?*** 
six tboDsmd nine hundred didlais is hex^T appov^prtiti^d. tk> Jj^SvIm^SS^ 
be paid out of the Xordi Metzopcditui SrsKsn Mainiftiuaiei^ ^^ilSSf^ 
Fond, far the roaintenance and opeiaticai of ihe smmi of 
sewage dispoeal for tiie cities and tovns included in what is 
known as the north metiopoliian srstem. dniing &e fiscal Tear 
ending on the thiitMh day of XoTember, ninelem hnndnd 
and nine. 

Sectiox 2. This act shall take effect npon its passage* 
[Approved February £6, 1909. 



177.] 

As Act relatite to the use axd cabe of water itSTERS 
or the cities and towxs of the metrofoutax water 

DISTRICT. 

Be it enacted, etc., as follows: 

Section 1. Section three of chapter five hundred and ii»t, »ma« 
twenty-four of the acts of the year nineteen hundred and 
seven is hereby amended by striking out the last sentence and 
inserting in place thereof the following: — It shall be the 
duty of the metropolitan water and sewerage board to super- MVu«|H4tun 
vise and promote the enforcement of the provisions of tliis Mwnmm 
act, and if any city, town, district or corporation violates or Ti»«nm<i*S« 
neglects in any respect to comply with the provisions hereof, v>rov»*<o»* ot 
said board shall forthwith give written notice of such viola- •^'t. 
tion or neglect, together with the facts relative thereto, to the 
attorney-general for his action in the premises. The supreme 
judicial court shall have jurisdiction, upon an information 



262 



METROPOUTAN WATER [Pub. Doc. 



(Care and 
maintenance of 
water metere, 

etc.) 



1907, 524, §4, 
amended. 



Penalties for 
refusal to in- 
stall water 
meters. 



When to take 
effect. 



in equity filed by the attomey-general, to enforce all the terms 
and provisions of this act, — so as to read as follows : — Sec- 
tion S. Meters shall receive the necessary care and mainte- 
nance to secure proper efficiency and shall be tested or replaced 
by the city, town, district or water company whenever there 
is reason to believe that the records furnished by them are 
inaccurate, or whenever the service furnished is in other re- 
spects inefficient. Cities, towns, districts and corporations 
may make rules and regulations relative to the care, main- 
tenance and protection of meters, and for properly ascer- 
taining and recording the amount of water actually used 
during specified periods by each water consumer. It shall 
be the duty of the metropolitan water and sewerage board 
to supervise and promote the enforcement of the provisions 
of this act, and if any city, town, district or corporation vio- 
lates or neglects in any respect to comply with the provisions 
hereof, said board shall forthwith give written notice of 
such violation or neglect, together with the facts relative 
thereto, to the attorney-general for his action in the premises. 
The supreme judicial court shall have jurisdiction, upon an 
information in equity filed by the attorney-general, to enforce 
all the terms and provisions of this act. 

Section 2. Said chapter five hundred and twenty-four is 
hereby further amended by striking out section four and in- 
serting in place thereof the following : — Section 4. If a city, 
town, district or corporation in any year neglects or refuses 
to comply with the provisions of section one, it shall forfeit 
to the commonwealth for the use of the metropolitan water 
district not less than twenty dollars and not more than one 
hundred dollars for each day after the expiration of said year 
during which such violation or neglect continues. The pen- 
alties or forfeitures which may be incurred hereunder may be 
recovered in an action of contract brought in the county of 
SuflEolk in the name of the commonwealth, or may be recovered 
by an information in equity in the name of the attorney- 
general at the relation of the metropolitan water and sewerage 
board, brought in the supreme judicial court for the county 
of Suffolk. 

Section 3. Section one of this act shall take effect upon 
its passage, and section two shall take effect on the first day 
of January, nineteen hundred and ten. [Approved March 
18, 1909. 
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[Chafteb 243.] 

An Act relative to payments in lieu of taxes on peop- 
erty held by the commonwealth for water supply 
purposes. 

Be it enacted, etc., as follows: 
Section 1. All general laws relatinff to annual payments Provisioiis of 

law relative to 

in lieu of taxes on property held by a city or town in another payment in 
city or town for water supply purposes shall, so far as they apply to land 
are applicable, apply to the metropolitan water supply and to poiitan water 
the lands held by the commonwealth and used by the metro- 
politan water and sewerage board for such supply in cities and 
towns other than the towns of Ashland, Boylston, Holden, . 
Hopkinton, Sterling and West Boylston. 

Section 2. This act shall take effect upon its passage. 
[Approved March SI, 1909. 



[Chapter 258.] 

An Act to authorize the metropolitan water and sew- 
erage BOARD TO SUPPLY WATER TO SECTIONS OF CITIES AND 
TOWNS NOT INCLUDED IN THE METROPOLITAN WATER DIS- 
TRICT. 

Be it enacted, etc., as follows: 

Section 1. Section one of chapter one hundred and eighty- 1902, i89, §1, 

^ o ./ amended. 

nine of the acts of the year nineteen hundred and two is hereby (including city 

amended by inserting after the word "any^^, in the second 

line, the words : — city, town or, — and by inserting after the 

word " the ^\ in the eighth line, the words : — city, town or, 

— so as to read as follows: — Section 1. The metropolitan Metropolitan 

water and sewerage board may from time to time furnish wwerage 

II 'x J. J. •!_ • I- XT- board may fur- 

water to any city, town or water company which owns the nish water 

i • 1 . a.' ^ 'J J. i» xi_ under certain 

water pipe system m a section of a city or town, for the sup- conditions, 
ply of such section, although the city or towD, or a part of the 
city or town, is within ten miles of the state house, and the 
city or town has not been admitted into the metropolitan 
water district, on payment by the city, town or water com- 
pany of such sum of money as the said boayd may determine : 
provided, however, that the sum so determined in any case proviso, 
shall in the opinion of the board exceed the proper proportion 



264 



METROPOLITAN WATER [Pub. Doc. 



of the entire assessment which would be imposed upon the city 
or town were it a part of the metropolitan district. 

Section 2. This act shall take effect upon its passage. 
[Approved April 2, 1909, 



Doff pond in 
Natick exclad- 
edfrom the 
metropolitan 
water system* 



[Chapteb 282.] 

An Act to exclude dug pond in the town of natick fbom 
the metropolitan water system. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board 
may close and terminate the existing connection between Lake 
Cochituate and Dug pond in the town of Natick, and transfer 
and release to the town of Natick all interest in and control 
over the waters of the said pond. Thereafter Dug pond shall 
not be used as a source of water supply by the metropolitan 
water district or by any city or town, nor shall it be allowed 
to overflow into Lake Cochituate or be connected with the 
water supply of said district or of any city or town; and said 
pond shall be subject to the control and regulation of the park 
commissioners of the town of Natick, who are hereby author- 
ized to impose penalties for the violation of any regulations 
made by them in respect to the said pond. 

Section 2. This act shall take effect upon its passage. 
[Approved April 9, 1909. 



Appropria. 
tions for con- 
struction for 
certain pur- 
poses in metro- 
politan 
water district. 



[Chapteb320.] 

An Act to authorize the metropolitan water and sew- 
erage BOARD TO MAKE CERTAIN IMPROVEMENTS IN THE 
METROPOLITAN WATER SYSTEM. 

Be it enacted, etc., as follows: 

Section 1. The sum of nine hundred and thirly-nine thou- 
sand five hundred dollars is hereby appropriated, to be paid 
out of the treasury of the commonwealth from the Metropoli- 
tan Water Loan Fund for the following purposes: — For a 
sixty inch main from the terminus of the Weston aqueduct to 
connect with the present mains near Chestnut Hill reservoir ; 
for additional pumping machinery for the high service at the 
Chestnut Hill pumping station ; for the construction of sewers 
and cesspools and for other improvements necessary for the 
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watershed of the WacbnsBtt reBenoiir; i&r a Bew mann iar &e 
water Bu^'pij of the town 'isl Wimi&Dorp; And for stoall -ertes^ 
sions of Hit difitr3»3tic£ii sjsteEn. 

SscTioiir 2. For the pazrpoBeB afoi^sidd the ozfeetro^itim i*y ta bma^ 
water and sewerage board maj, m additioBi to proTidiiig iot 
the improTementB for wMdi expenditures ai« axithcxrized by 
chapter fire inmdred and fifiy-eagiit of the acts of the year 
nineteen hundred and &ght^ -expeni any sum heretofore ap- 
propriated for i^ oonsbriLction of the mdiopoliban w^ater 
works. To meet lite fnr&er ei^enditunes incurred under the 
proTij5i<m£ of iJiis act^ and not so provided for, the treasurer 
and reodTer general shall, from time to time, issue upon the 
request of said board, bonds in the name and bdialf of tiie 
commonwealth, to be designated <hi the face thereof, Metro- 
politan Water Loan, Act of 1909, to an amount not exceeding 
nine hundred &ou5and dollars, in addition to the sum of forty 
million eight hundred and ninety-eight tiiousand dollars au- 
thorized to be issued under the provisions of chapter four hun- 
dred and eighty-eight of the acts of the year eighteen hundred 
and ninety-five, chapter four hundred and fifty-thiee of the 
acts of the year nineteen hundred and one, chapter three hun- 
dred and sLxty-sevoi of tlie acts of the year nineteen hundred 
and six and chapter five hundred and fifty-eight of the acts 
of the year nineteen hundred and eight, and the provisions of 
said chapter four hundred and eighty-eight of the acts of the 
year eighteen hundred and ninety-five and of acts in amend- 
ment thereof and in addition thereto shall apply to this addi* 
tional loan« 

Sectiox 3. All sums which shall be received from the Appiiontioa^ftt 
town of Swampscott for the admission of said town into the fi^miowttot 
metropolitan water district shall be paid into the Metropoli- tor«4mtMioii. 
tan Water Loan Fund, and may be applied by the metropoli- 
tan water and sewerage board to the construction of works 
made necessaiy by the admission of said town into the metro- 
politan water district. 

Section 4. This act shall take effect upon its passage. 
[Approved April 26, 1909. 
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provided by 
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of sewage. 



Regulations, 
etc. 
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healtti may 
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system. 



[Chapter 433.] 

An Act to provide for the proper maintenance and en- 
largement OF WORKS FOR THE TREATMENT OR PURIFICA- 
TION OF SEWAGE. 

Be it enacted, etc., as follows: 

Section 1. Cities, towns, persons, firms or corporations, 
owning or operating filter beds or other works for the treat- 
ment or purification of sewage shaU provide and maintain 
works adequate for the treatment of the sewage at all times, 
and shall operate such works in such manner as will prevent 
a nuisance therefrom or the discharge or escape of unpurified 
or imperfectly purified sewage or effluent into any stream, pond 
or other water, or other objectionable result. 

Section 2. The board of sewer commissioners or other 
board or officer having charge of the sewers in cities and towns 
shall have authority to make such regulations regarding tiie 
use of the sewers as are necessary to prevent the entrance or 
discharge therein of any substance which may tend to interfere 
with the flow of sewage or the proper operation of the sewerage 
system or disposal works. 

Section 3. The state board of health, if convinced, upon 
examination, that a filter bed or other works for the treatment 
or purification of sewage causes the pollution of a stream, 
pond or other water, or is likely to become a source of nuisance 
or create objectionable results in its neighborhood by reason 
of defective construction, inadequate capacity or negligence or 
inefficiency in maintenance or operation or from other cause, 
may issue notice in writing to the city, town or person owning 
or operating such works requiring such enlargement or im- 
provement in the works or change in tiie method of operation 
thereof as may be necessary for the proper maintenance and op- 
eration of the works and the efficient purification and disposal 
of the sewage. In case the state board of health is satisfied 
after investigation that the unsatisfactory operation of a sew- 
age disposal system is due wholly or partly to the discharge 
into the system of manufacturing waste or other substance of 
such character as to interfere with the efficient operation of 
said works, said board may if necessary prohibit the entrance 
of such waste or other material or may regulate the entrance 
thereof into the system, or may require the treatment of such 
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waste or other material in such manner as may be necessary 
to prevent its interference with the operation of the works. 

Section 4. The supreme judicial court, or the superior Enforcement 
court, shall have jurisdiction in equity to enforce the provi- 
sions of this act upon petition of the state board of health or 
of any party interested. 

Section 5. This act shall take effect upon its passage. 
[Approved May 21, 1909. 



of proyisionB. 



[Chapter 473.] 

An Act to authorize the metropolitan water and sew- 
erage BOARD TO SELL OR LEASE CERTAIN LAND FOR THE 
TRANSMISSION OF ELECTRIC POWER. 

Be it enacted, etc, as follows : 

Section 1. Section eleven of chapter four hundred and 1895,488, §11, 

_ _ amended. 

eighty-eight of the acts of the year eighteen hundred and 
ninety-five is hereby amended by inserting after the word 
" needed ^\ in the fourteenth line, the words : — and may, in 
their discretion, by lease, license or other agreement, permit 
the construction and maintenance on any land under their con- 
trol of towers, poles, wires and other structures for the purpose 
of transmitting electric power over lands and waters of the com- 
monwealth held for water supply purposes : provided, that, in 
the opinion of the board, such lease, license or agreement will 
not affect or interfere with the metropolitan water supply; 
and provided, further, that no lease, license or agreement shall 
be given or made for a period of more than fifteen years, — 
so as to read as follows: — Section 11. Said board and any ^^^^pj^^jf 
city, town or water company aforesaid, may agree with each ^a*^*o?^^p 
other for the storing or pumping of water, or the furnishing ^^y* ^^-^ 
of the same as aforesaid by either party to any city, town or 
company; and any such city, town or company may sell to 
said board, and said board may purchase any property of such 
city, town or company, whether taken by eminent domain or 
otherwise, that said board may deem desirable for use in fur- 
nishing, as aforesaid, water to any city, town or water com- 
pany; and said board may sell at public or private sale any 
property, reM or personal, whether taken by eminent domain 
or otherwise, no longer needed for the water works under their 
charge, or may from time to time lease any property not then 
so needed; and may, in their discretion, by lease, license or 
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other agreement^ permit the construction and maintenance on 
any land under their control of towers, poles, wires and other 
structures for the purpose of transmitting electric power oyer 
lands and waters of the commonwealth held for water supply 
ProTiMM. purposes: provided, that, in the opinion of the board, such 

lease, license or agreement will not affect or interfere with the 
metropolitan water supply; and provided, further, that no 
lease, license or agreement shall be given or made for a period 
of more than fifteen years. The proceeds from the operations 
of said board shall be paid into the treasury of the common- 
wealth. 

Section 2. This act shall take effect upon its passage. 
[Approved June 4, 1909. 



[Chapteb 479.] 

An Act to authorize the town of framingham to pbo- 
cure and use electricity for certain municipal pur- 
POSES. 

Be it enacted, etc., as follows: 
kSSJm'i^™' Section 1. The town of Framingham is hereby authorized 
tarafoi%ui8. ^ erect, maintain and use poles, wires and other fixtures, ap- 
^Jj^j^' pliances and apparatus in, under, over and upon any lands, 
public ways or lanes therein for the transmission of electricity 
generated by it or purchased from any person, firm or corpora- 
tion now or hereafter authorized by law to distribute and sell 
electricity in said town, the same to be used in its water works 
and sewage disposal pumping stations, and for the purification 
of its sewage and water supply, but for no other purpose: 
Lands of com. provided, however, that no such poles, wires, fixtures, appli- 
oepted. ances or apparatus shall be erected or mamtamed in, under, 

over or upon any lands belonging to the commonwealth or 
subject to the jurisdiction of the metropolitan water and sew- 
erage board. The authority to generate electricity for the 
purposes of this act shall only be exercised after the affirma- 
tive vote of two thirds of the voters present and voting thereon 
at each of two town meetings called for the purpose and held 
at intervals of not less than two nor more than four months. 
Nothing herein contained shall authorize said town to acquire 
a plant for the manufacture or distribution of electricity for 
other municipal uses or for the use of its inhabitants, save 
upon the proceeding required by and subject to the provisions 
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of chapter thirty-four of the Revised Laws and all amend- 
ments thereof now or hereafter enacted. The said town, for 
the purpose aforesaid, may take, or acquire by purchase or 
otherwise, and hold such lands, easements and rights of way 
as may be needed therefor. Such taking shall be in the man- 
ner provided by chapter two hundred and six of the acts of 
the year eighteen hundred and ninety-three, and the town shall 
be liable for all damages to property sustained by any person 
or corporation by reason of any taking or other act made or 
done imder authority hereof. 

Section 2. This act shall take effect upon its passage. 
\_Approved June 9, 1909. 



RESOLVES. 

[Chapter 56.] 

Resolve in favor of michael nagle. 

Resolved, That there be aUowed and paid out of the North ^°^«^ n*«^«- 
Metropolitan System Maintenance Fund, to Michael Nagle of 
Boston, the sum of forty-five dollars, in full compensation for 
loss of clothing, money and personal effects, sustained by him 
while endeavoring to protect the property of the common- 
wealth at the time of the Chelsea fire, April twelfth, nineteen 
hundred and eight. ^Approved April 26, 1909, 



[Ghapteb 57.] 

Resolve in favob of patbick crowley. 

Resolved, That there be allowed and paid out of the North ^Jj^^tey. 
Metropolitan System Maintenance Fund, to Patrick Crowley 
of Boston, the sum of one hundred three dollars and fifty cents, 
in full compensation for loss of clothing, money and articles 
of personal adornment, sustained by him while endeavoring to 
protect the property of the commonwealth at the time of the 
Chelsea fire, April twelfth, nineteen hundred and eight. [Ap- 
proved April 26, 1909, 
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